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The f o l lo w in g  r e s e a r c h ,  was u n d e r ta k e n  on b e h a l f  o f  th e
M edica l R e se a rc h  C o u n c il  and i t s  p r im a ry  o b j e c t  was t o
a t te m p t  an i n v e s t i g a t i o n  i n t o  t h e  a e t i o l o g y  o f  d i s s e m in a te d
s c l e r o s i s .  I t  was r e c o g n iz e d  a t  t h e  o u t s e t  t h a t  th e
m orbid h i s t o l o g y  o f  t h e  d i s e a s e  had been  s t u d i e d  i n  g r e a t
( 1)
d e t a i l ,  n o t a b l y  by  Dawson, t h a t  o p p o r t u n i t i e s  o f  o b t a i n i n g  
p a t h o l o g i c a l  m a t e r i a l  w ere  l i k e l y  r a r e l y  t o  a r i s e  and t h a t  
t h e  c h i e f  hope o f  f u t u r e  advance  i n  th e  i n v e s t i g a t i o n  of 
t h i s  d i s e a s e  would a p p ea r  t o  l i e  r a t h e r  a lo n g  b a c t e r i o l o g i c a l ,  
s e r o l o g i c a l  and e x p e r im e n ta l  l i n e s .  W ith  t h i s  o b j e c t  i n  
v iew , i t  a p p ea red  d e s i r a b l e  c l o s e l y  t o  c o - r e l a t e  c l i n i c a l  
o b s e r v a t io n s  w i th  l a b o r a t o r y  w ork , s p e c i a l  a t t e n t i o n  b e in g
devo ted  t o  t h e  e x a m in a t io n  o f  th e  c e r e b r o - s p i n a l  f l u i d  i n  
e v e ry  c a s e . I t  was d e c id e d  t o  i n v e s t i g a t e ,  by  way o f  
c o n t r o l ,  t h e  w id e s t  p o s s i b l e  s e r i e s  o f c a s e s  o f  o t h e r  
d i s e a s e s  of th e  n e rv o u s  sy s te m  and t o  adopt a s  a r o u t i n e  t h e  
a p p l i c a t i o n  of t h e  Wassermann r e a c t i o n  and th e  c o l l o i d a l  
go ld  r e a c t i o n  of L ange . I t  was hoped by t h i s  means t h a t  
i n  a d d i t i o n  t o  f u r t h e r i n g  th e  p r im a ry  o b je c t  o f  th e  
r e s e a r c h ,  u s e f u l  o b s e r v a t i o n s  m ight be made on th e  in c id e n c e  
o f /
(2 )
o f s y p h i l i s  i n  d i s e a s e s  o f  t h e  n e rv o u s  sy s te m  g e n e r a l l y ,  
on t h e  v a lu e  o f  t h e  Wassermann r e a c t i o n  t o  t h e  c l i n i c i a n  
more e s p e c i a l l y  as  r e g a r d s  d i a g n o s i s  and t r e a t m e n t ,  and on 
th e  c o n c lu s io n s  t h a t  m ight be drawn from  t h e  r e s u l t s  
o b ta in e d  i n  th e  r o u t i n e  a p p l i c a t i o n  o f  t h e  c o l l o i d a l  g o ld  
r e a c t i o n  t o  th e  c e r e b r o - s p i n a l  f l u i d ,  a  s u b j e c t  upon w h ich  
r e l a t i v e l y  l i t t l e  work h as  so  f a r  been  p u b l i s h e d .  I n  
a d d i t i o n  i t  was d e c id e d  t o  c a r r y  ou t on a  l a r g e  s c a l e  
e x p e r im e n ta l  i n o c u l a t i o n  o f  a n im a ls  w i t h  b lo o d  and c e r e b r o ­
s p i n a l  f l u i d  of p a t i e n t s  s u f f e r i n g  fro m  d i s s e m in a te d  
s c l e r o s i s  i n  v a r y i n g  s t a g e s  o f  t h e  d i s e a s e .  T h is  e x p e r i -  
: m en ta l  work w h ich  i s  b e in g  c a r r i e d  out i n  c o - o p e r a t i o n  
w i t h  D r .Jo h n  B la c k lo c k ,  A s s i s t a n t  t o  P r o f .M u i r ,  i s  n o t  
r e f e r r e d  t o  i n  t h i s  p a p e r ,  t h e  r e s u l t s  o f  t h e  c l i n i c a l  and 
s e r o l o g i c a l  p o r t i o n s  o f  t h e  i n v e s t i g a t i o n  a lo n e  b e in g  h e re  
c o n s id e r e d .  The Wassermann r e a c t i o n s  were p e rfo rm ed  i n  
P ro f .C .H .B ro w n in g ' s  L a b o r a to r y  by h i s  a s s i s t a n t  D r .E r n e s t  
M. Dunlop.
Two hundred  c a s e s  o f  n e rv o u s  d i s e a s e s  were exam ined 
and t h e y  c o m p r is e d ,  in  a d d i t i o n  t o  d i s s e m in a t e d  s c l e r o s i s ,  
c e n t r a l  and m e n in g o -v a s c u la r  s y p h i l i s ,  i d i o p a t h i c  and 
J a c k s o n ia n  e p i l e p s y ,  c e r e b r a l  n e o p la sm , l e t h a r g i c  e n c e p h a l -  
: i t i s ,  c e r e b r o - s p i n a l  m e n i n g i t i s ,  h e rp e s  z o s t e r ,  a c u te  
m y e l i t i s ,  e x o p h th a lm ic  g o i t r e ,  a m y o tro p h ic  l a t e r a l  s c l e r o s i s ,  
p e r i p h e r a l /
( 5 )
p e r i p h e r a l  n e u r i t i s ,  h y s t e r i a ,  n e u r a s t h e n i a . ,  t h e  'D .A .S .*  
syndrom e, myokymia, a n o r e x ia  n e rv o s a  and d e l u s i o n a l  i n s a n i t y .
A summary o f  t h e  c l i n i c a l  o b s e r v a t i o n s  was r e c o r d e d  by  
t h e  c a rd  in d e x  sy s te m . I n  e v e r y  c a se  t h e  c e r e b r o - s p i n a l  
f l u i d  was w ithd raw n  by lum bar p u n c tu r e  and exam ined , and i n  
g&ected c a s e s ,  more e s p e c i a l l y  when t r e a tm e n t  was b e in g  c a r r i e d  
o u t ,  su b se q u e n t  exam inâ t io n s  o f  t h e  c e r e b r o - s p i n a l  f l u i d  were 
made a t  f r e q u e n t  i n t e r v a l s .
The r o u t i n e  a d o p te d  i n  t h e  e x a m in a t io n  o f  t h e  c e r e b r o ­
s p i n a l  f l u i d  co m p rised  (1) The e n u m e ra t io n  o f  c e l l s ,  (S) T e s ts  
f o r  p r o t e i n  c o n t e n t ,  (S) The Wassermann r e a c t i o n ,  (4) The 
c o l l o i d a l  g o ld  r e a c t i o n ,  (5) Dark g round  i l l u m i n a t i o n .  T h is  
method was employed i n  e v e r y  c a s e  o f  d i s s e m in a te d  s c l e r o s i s  
and in  th e  m a j o r i t y  o f  t h e  c a s e s  o f  n e u r o s y p h i l i s ,  ( 6 ) C u l t u r a l  
i n v e s t i g a t i o n  was c a r r i e d  ou t i n  c a s e s  o f  m e n i n g i t i s .
TECHNIQ.UB OF LUMBAR PICTURE. N e ed le s  o f  t h e  B a rk e r  ty p e  
were found t o  be u n s u i t a b l e  on a cc o u n t  o f  t h e i r  s i z e  f o r  
c a r r y i n g  ou t a  l a r g e  s e r i e s  o f  lum bar p u n c tu r e s  and t h e  b e s t  
r e s u l t s  were o b ta in e d  w i t h  s t e e l  n e e d le s  8  c .m . i n  l e n g t h  
ana o f  s i z e  10. c a l i b r e .  I t  i s  d e s i r a b l e  t h a t  t h e  n e e d le  
sh o u ld  f i t  a  s t a n d a r d  r e c o r d  s y r i n g e .  The n e e d le  i s  
s t e r i l i z e d  by b o i l i n g  i n  t h e  r o u t i n e  f a s l i i o n ,  a n d ,  b e f o r e  
u s e ,  i t  i s  washed w i t h  s t e r i l e  w a te r  t o  remove any t r a c e s  o f  
a l k a l i  w hich  Lhght i n t e r f e r e  w i th  t h e  a c c u ra c y  o f  t h e  
W asserm ann/
(4 )
Wassermann r e a c t i o n .  A f t e r  u s e ,  t h e  n e e d le  i s  washed w i th  
e t h e r  and d e h y d ra te d  w i t h  a b s o l u t e  a l c o h o l .  I t  i s  t h e n  
sm eared w i th  v a s e l i n e  t o  p r e v e n t  r u s t .  In  a d d i t i o n  t o  t h e s e  
p r e c a u t i o n s  i t  i s  a d v i s a b l e  t o  d i s c a r d  a n e e d le  a f t e r  i t  has  
been  used  f o r  abou t a dozen  p u n c tu r e s  as t h e  r i s k  of b rea k ag e  
i d  t h e r e b y  d im in is h e d  and t h e  c o s t  o f  r e p la c e m e n t  i s  t r i f l i n g .  
The s y r in g e  i s  k e p t  i n  a 1 0 /  s o l u t i o n  of l y s o l  i n  a l c o h o l  and, 
b e fo re  u s e ,  i s  th o r o u g h ly  washed o u t w i t h  s t e r i l e  w a t e r .  This 
method e n s u r e s  a s e p s i s  and g iv e s  s a t i s f a c t o r y  r e s u l t s :  t h e
a l t e r n a t i v e  method o f  b o i l i n g  th e  s y r in g e  f r e q u e n t l y  e n t a i l s  
l o s s  from  b rea k ag e  i n  s p i t e  o f  e v e ry  p r e c a u t i o n  b e in g  t a k e n .
D uring  t h e  o p e r a t io n  o f  t h e c a l  p u n c tu re  t h e  p a t i e n t  i s  
p la c e d  p r e f e r a b l y  in  t h e  s i t t i n g  p o s t u r e  w i t h  t h e  back  b en t  
so  as  t o  p ro duce  a maximum c o n v e x i ty  o f  th e  lum bar r e g i o n ,  
t h e  lam in ae  b e in g  t h u s  s e p a r a t e d  t o  t h e i r  w id e s t  e x t e n t .
Should t h e  p a t i e n t ' s  c o n d i t i o n  n o t  p e rm it  o f  th e  a ssu m p tio n  
o f  t h e  s i t t i n g  p o s tu r e  he i s  p l a c e d  in  t h e  l e f t  l a t e r a l  p o s i t i o n  
w i th  t h e  k n e e s  and s h o u ld e r s  a p p ro x im a te d .  The s k in  o f  t h e  
back i s  s t e r i l i z e d  w i t h  s p i r i t ,  t i n c t u r e  o f  i o d in e  o r  p i c r i c  
a c iu  s o l u t i o n  and t h e  o p e r a t o r ' s  han ds  a re  a l s o  s t e r i l i z e d .
I t  i s  r a r e l y  n e c e s s a r y  t o  w ear r u b b e r  g lo v e s  ex cep t  in  c a se s  
where th e  f l u i d  i s  l i k e l y  t o  be r e q u i r e d  f o r  p u rp o s e s  o f  
c u l t u r e  o r  i n o c u l a t i o n .  The p o s i t i o n  o f  t h e  i n t e r c r i s t a l  
l i n e  i s  l o c a t e d  and may be marked w i th  a b lu e  d e rm e to g ra p h  
p e n c i l  p r i o *  t o  t h e  s t e r i l i z a t i o n  o f  t h e  s k in  or a swab d ipped  
in  t i n c t u r e  of i o a i n e  and h e ld  in  a p a i r  o f  S p encer  W ells  f o r c e p s  
m ay/
(5)
may be employed f o r  t h i s  p u rp o se -  The sp ace  im m e d ia te ly  
below th e  i n t e r o r i s t a l  l i n e  i s  u s u a l l y  s e l e c t e d ;  t h i s  l i e s  
be tw een  t h e  f o u r t h  and f i f t h  l a m in a e .
F o r  s u c c e s s  i n  lum bar p u n c tu re  t h e  e x a c t  l o c a t i o n  o f  
t h e  p o in t  a t  w h ich  t h e  n e e d le  i s  t o  be i n s e r t e d  i s  a l l -  
im p o r t a n t .  T h is  i s  most a c c u r a t e l y  a s c e r t a i n e d  by p a lp a -  
: t i o n  w i th  th e  l e f t  f o r e f i n g e r ,  t h e  e l a s t i c  «give* o f  t h e  in- 
: t e r s p i n o u s  l ig a m e n t  b e ig g  t h u s  r e c o g n i z e d .  The n e e d le  
w i t h  t h e  s t i l e t t e  i n  s i t u  i s  now i n s e t t e d ,  t h e  o p e r a t o r  
u s in g  h i s  r i g h t  hand f o r  t h i s  p u r p o s e .  W ith  t h e  f i n g e r s  
o f  t h e  l e f t  hand he s h o u ld  s u p p o r t  t h e  s h a f t  o f  t h e  n e e d le  
a t  a  p o in t  n o t  g r e a t e r  t h a n  one i n c h  f ro m  th e  p a t i e n t ' s  
s k i n .  T h is  m ethod g r e a t l y  d im in i s h e s  t h e  r i s k  o f  b re a k a g e .  
I f  n e e d l e s  o f  f i n e  c a l i b r e  and w i t h  a v e ry  s h a r p  p o in t  be 
em ployed, no a n a e s t h e t i c  g e n e r a l  o r  l o c a l  i s  r e q u i r e d  i n  
o r d i n a r y  c a s e s .  E th e r  a n a e s t h e s i a  i s  o c c a s i o n a l l y  
i n d i c a t e d  i n  c a s e s  o f  m e n i n g i t i s  o r  o t h e r  s e v e r e  i l l n e s s .  
L o c a l  a n a e s t h e s i a  in d u ced  by f r e e z i n g  o f  t h e  s k in  w i t h  an 
e t h y l - c h l o r i d e  s p r a y  c a u s e s  t h e  p a t i e n t  as much p a in  and 
d is c o m fo r t  as  lum bar p u n c tu r e  i t s e l f  and owing t o  t h e  
h a rd e n in g  of th e  t i s s u e s  i n c r e a s e s  t h e  d i f f i c u l t y  o f  
a c c u r a t e l y  l o c a t i n g  t h e  p o s i t i o n  o f  t h e  i n t e r s p a c e  th ro u g h  
w hich  i t  i s  d e s i r e d  t o  e n t e r .  When c a r r i e d  ou t w i t h  th e  
above p r e c a u t i o n s  lum bar p u n c tu re  would a p p e a r  t o  be a 
p r a c t i c a l l y /
(6 )
p r a c t i c a l l y  p a i n l e s s  o p e r a t i o n .  O c c a s io n a l ly  one o f  t h e  
r o o t s  o f  t h e  cauda  e q u in a  i s  to u c h e d  by  th e  n e e d l e  and t h e  
p a t i e n t  co m p la in s  o f  a s h o o t i n g  p a in  p a s s in g  down one l e g .  
T h is  i s  o f  no s i g n i f i c a n c e .  When th e  n e e d le  h as  p e n e t r a t e d  
t h e  a ra c h n o id  s a c  t h e  s t i l e t t e  i s  w ith d raw n  and t h e  f l u i d  i s  
c o l l e c t e d  i n  two t e s t  t u b e s ,  t h e  f i r s t  few d ro p s  b e in g  
d i s c a r d e d .  I n  c a s e s  w here i t  i s  o f  s p e c i a l  im p o r ta n c e  
t o  av o id  th e  ch an c es  o f  c o n ta m in a t io n  o f  t h e  f l u i d  t h e  
f o l lo w in g  p ro c e d u re  may be a d o p te d .  The s t i l e t t e  i s  w i t h -  
; drawn and t h e  end o f  a  f i n e  r u b b e r  tu b e  i s  f i t t e d  o v e r  t h e  
h a n d le  o f  t h e  n e e d l e .  The s t i l e t t e  i s  th e n  i n t r o d u c e d  
t h r o u g h  th e  r u b b e r  tu b e  i n t o  t h e  s h a f t  o f  t h e  n e e d l e .  When 
t h e  n e e d le  h as  e n te r e d  t h e  a r a c h n o i d a l  sa c  t h e  s t i l e t t e  i s  
w ith d raw n  and t h e  f l u i d  c o l l e c t e d  i n  a  t e s t  t u b e  by  means o f  
t h e  r u b b e r  t u b i n g .  On c o m p le t io n  o f  t h e  o p e r a t i o n  t h e  
n e e d le  i s  w ithd raw n  and t h e  wound o f  e n t r a n c e  s e a l e d  w i th  
a c o l l o d i o n  d r e s s i n g .
?n lum bar p u n c tu r e  i s  p e rfo rm ed  u n d e r  a g e n e r a l
a n a e s t h e t i c  th e  f lo w  of c e r e b r o - s p i n a l  f l u i d  i s  i n c r e a s e d .
(2 )
T h is  i s  a t t r i b u t e d  by  Boyd t o  t h e  r i s e  i n  t h e  COg c o n te n t  
o f  th e  b lo o d ,  Dixon and H a l l i b u r t o n  h a v in g  shown t h a t  
i n c r e a s e  o f  CO^ w ould a p p e a r  t o  a c t  as  a  *lymphagogue*, t h e  
c e r e b r o - s p i n a l  f l u i d  b e in g  t h u s  u se d  as  a  c h a n n e l  f o r  i t s  
e x c r e t i o n .
I t /
(7 )
I t  i s  d e s i r a b l e  t o  c o l l e c t  t h e  f l u i d  i n  two tu b e s  
w h ich  have been p r e v i o u s l y  p r e p a r e d  by  t h e  t e c h n iq u e  l a t e r  
t o  be d e s c r ib e d  f o r  t h e  p r e p a r a t i o n  o f  g l a s s  ware u se d  i n  
t h e  c o l l o i d a l  g o ld  r e a c t i o n .  The f l u i d  c o n ta in e d  i n  t h e  
f i r s t  tu b e  may be employed f o r  t h e  c a r r y i n g  o u t o f  t h e  
Wassermann r e a c t i o n  w h i le  t h a t  i n  t h e  secon d  t u b e ,  w h ich  i s  
l e s s  l i k e l y  t o  be c o n ta m in a te d  w i t h  b lo o d ,  i s  u sed  f o r  c a l l  
c o u n t ,  d a rk  ground  i l l u m i n a t i o n ,  p r o t e i n  t e s t s  and c o l l o i d a l  
g o ld  r e a c t i o n .
The no rm al r a t e  o f  f lo w  o f  c e r e b r o - s p i n a l  f l u i d  f ro m
t h e  n e e d le  i s  a i x t y  d ro p s  p e r  m inu te  and t h i s  r e p r e s e n t s  a
p r e s s u r e  o f  20 t o  25 c .m . o f  w a te r  when t h e  p a t i e n t  i s  i n
(«)
t h e  s i t t i n g  p o s t u r e .  When t h e  r a t e  o f  f lo w  i s  s low  i t  may 
be a c c e l e r a t e d  by  a s k in g  t h e  p a t i e n t  t o  b r e a t h e  d e e p ly .
I n  c e r t a i n  d i s e a s e s ,  e s p e c i a l l y  i n t r a c r a n i a l  n eo p la sm  and 
m e n i n g i t i s ,  t h e  p r e s s u r e  o f  t h e  c e r e b r o - s p i n a l  f l u i d  i s  
in c r e a s e d  w i t h  co n seq u e n t  a c c e l e r a t i o n  o f  f low  and i n  t h e  
c a s e s  i n v e s t i g a t e d  i n  t h e  c o u rs e  o f  t h i s  r e s e a r c h  t h e  
maximum i n c r e a s e  n o te d  was in  p a t i e n t s  s u f f e r i n g  f ro m  u raem ic  
coma and i n  c a s e s  o f  s t a t u s  e p i l e p t i c u s  due t o  J a c k s o n ia n  
e p i l e p s y .  O c c a s io n a l ly  i n  c e r t a i n  p a t i e n t s  t h e  r a t e  o f  
f lo w  was g r e a t l y  d im in is h e d  and when t h e s e  c a s e s  w ere 
s u b s e q u e n t ly  r e - p u n c t u r e d ,  t h e  same phenomenon was o b s e rv e d .  
I n  two c a s e s  a p p a r e n t l y  'd ry *  c a n a l s  w ere e n c o u n te r e d ,  
lu m b a r /
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lum bar p u n c tu re  b e in g  r e p e a t e d  on sev en  o c c a s io n s  w i th o u t  
any f l u i d  b e in g  o b t a i n e d .  The minimum amount o f  f l u i d  
r e q u i r e d  f o r  Wassermann r e a c t i o n ,  d a rk  ground i l l u m i n a t i o n ,  
p r o t e i n  t e s t s  and c o l l o i d a l  g o ld  r e a c t i o n  i s  abou t 3 c . c .
I f  t h e  f l u i d  be r e q u i r e d  f o r  i n o c u l a t i o n  p u r p o s e s ,  i t  may 
be n e c e s s a r y  t o  w ithd raw  l a r g e r  a m o u n ts .  I t  i s  u n d e s i r a b l e  
t o  remove more t h a n  15 c . c .  e x c e p t  i n  c a s e s  w here t h e  p r e s s u r e  
i s  g r e a t l y  i n c r e a s e d .
E f f e c t s  o f  lum bar p u n c t u r e . I n  t h e  c o u rs e  o f  upw ards o f  
500 lum bar p u n c tu r e s ,  no s e r i o u s  a f t e r - e f f e c t s  have  b e en  
o b s e rv e d .  S eve re  headache  w a s ’co m p la in ed  o f  i n  some c a s e s  
and t h i s  would seem c h i e f l y  t o  o c c u r  when a r e l a t i v e l y  l a r g e  
amount o f  f l u i d  i s  w i th d ra w n . Mac R obert  h a s  s u g g e s te d  
t h a t  t h e  head ach e  f o l lo w in g  lum bar p u n c tu r e  may be due t o  
t h e  n o n - d o  s u r e  o f  t h e  p u n c tu r e  h o le  i n  t h e  a r a c h n o id  
r e s u l t i n g  i n  p ro lo n g e d  e p i d u r a l  l e a k i n g .  I f  t h i s  t h e o r y  
be c o r r e c t  i t  w ould  a p p e a r  p ro b a b le  t h a t  i n  c a s e s  where 
t h e  s p i n a l  n e e d le  h a s  b e en  a c c i d e n t a l l y  b ro k e n  o f f  d u r in g  
p u n c tu r e ,  e p i d u r a l  l e a k in g  would  be l i k e l y  t o  o c c u r .  I  
have p e r s o n a l l y  s e e n  t h r e e  s u c h  c a s e s ,  one o f  w h ich  o c c u r r ­
i n g  i n  t h i s  s e r i e s ,  w i l l  be s u b s e q u e n t ly  r e f e r r e d  t o .
None o f  t h e s e  p a t i e n t s  com pla ined  o f  s e v e re  head ach e  th o u g h  
i n  one t h e  l o s s  o f  c e r e b r o - s p i n a l  f l u i d  was v e r y  c o n s i d e r a b le  
and t h e  n e e d le  had s u b s e q u e n t ly  t o  be removed by s u r g i c a l  
i n t e r f e r e n c e . /
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i n t e r f e r e n c e .  The m ild  headache  w h ich  f r e q u e n t l y  f o l lo w s  
lum bar p u n c tu r e  y i e l d s  r a p i d l y  t o  t h e  a d m i n i s t r a t i o n  o f  
A s p i r in  and th e  p r e v io u s  a d m i n i s t r a t i o n  o f  t h i s  d ru g  i n  
d o se s  o f  g r . l 5  w i l l  u s u a l l y  p re v e n t  i t s  o n s e t .
R isk s  o f lum bar p u n c t u r e . I n  one c a se  i n  t h i s  s e r i e s  t h e  
n e e d le  b ro k e  o f f  w h i le  i n  t h e  t h e c a l  c a n a l  and t h e  d i s t a l  
p o r t i o n  rem ain ed  i n  t h e  t i s s u e s .  No i l l - e f f e c t  was n o te d  
and th e  p a t i e n t  was unaw are o f  i t s  p r e s e n c e  u n t i l  in fo rm ed  
some days l a t e r .  Such an  a c c id e n t  i s  p re su m ab ly  due t o  a  . 
f la w  i n  t h e  n e e d le  and i t  i s  d i f f i c u l t  t o  se e  how i t  may 
be av o ided  beyond s t r i c t  o b se rv a n c e  o f  t h e  p r e c a u t i o n s  
a l r e a d y  recommended f o r  t h e  p r e p a r a t i o n  and c a r e  o f  n e e d le s  
used  f o r  s p i n a l  p u n c tu re  ( v i d . s u p . )  The p o s s i b l e  r i s k s  of 
lum bar p u n c tu re  have been  u rg e d  by  W ebste r  who r e c o r d s  a  
s e r i e s  o f  e x p e r im e n ta l  i n v e s t i g a t i o n s  i n  t h e  p a r t  p lay e d  
by  lum bar p u n c tu re  i n  p r e c i p i t a t i n g  m e n i n g i t i s  i n  a n im a ls  
r e n d e r e d  a r t i f i c i a l l y  s e p t i c a e m i c .  He a rg u e s  t h a t  lum bar 
p u n c tu re  i n  t h e  p re s e n c e  o f  a s e p t i c a e m ia  may o p e r a te  i n  tw o  
ways t o  prom ote i n f e c t i o n  o f  t h e  m eninges -
(1 ) by  im p a i r in g  t h e  i n t e g r i t y  o f  t h e  c h o ro id  p le x u s  and 
m en in g ea l  ly m p h a t ic s ,
(2 ) by  e x t r a v a s a t i o n  o f  b lo o d  w h ich  i t s e l f  may be i n f e c t i v e  
w i t h i n  t h e  c e r e b r o - s p i n a l  s p a c e .
In  a c t u a l  p r a c t i c e ,  s u c h  d a n g e rs  would a p p e a r  t o  be 
t h e o r e t i c a l  r a t h e r  t h a n  r e a l .  I  have f r e q u e n t l y  employed 
lu m b a r /
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lum bar p u n c tu re  a s  a means o f  c o n t r o l l i n g  o th e rw is e  i n t r a c t -  
t a b l e  d e l i r i u m  and in so m n ia  i n  c a s e s  o f  l o b a r  pneum onia w i t h  
a lm o st i n v a r i a b l y  b e n e f i c i a l  r e s u l t s  and i n  no case  h a s  any 
s i g n  o f  m e n i n g i t i s  d e v e lo p e d .  I n  v ie w , how ever, o f  t h e  
t h e o r e t i c a l  r i s k s  i n v o lv e d ,  i t  i s  a d v i s a b l e  i n  pneum onia and 
s i m i l a r  d i s e a s e s  t o  r e s o r t  t o  lum bar p u n c tu r e  o n ly  i n  c a s e s  
where a l l  O ther t r e a t m e n t  has f a i l e d  and w here t h e  d e l i r i u m  
i s  a c t u a l l y  t h r e a t e n i n g  l i f e .
W ith  r e f e r e n c e  t o  t h e  above r e c o r d e d  o b s e r v a t i o n s  o f  
W ebste r  i t  i s  o f  i n t e r e s t  t o  n o te  t h a t  H o r r ic k  and Dannenberg 
have d e s c r ib e d  r e a c t i o n  on t h e  p a r t  o f  t h e  le p to m e n in g e s  t o  
t h e  i n f e c t i v e  a g e n ts  o r  t o x i n s  o f  a l a r g e  number o f  m i s c e l l a -  
tneou s  a c u te  d i s e a s e s  n o t  o r d i n a r i l y  c a u s in g  t r u e  m e n i n g i t i s .  
Such r e a c t i o n  was shown by i n c r e a s e d  p r e s s u r e ,  p l e o c y t o s i s  
and h e ig h te n e d  g l o b u l i n  c o n t e n t .  The d i s e a s e s  com p rised  
i n  t h e i r  s e r i e s  were loba^R pneum onia , b ro n ch o -p n e u m o n ia .  
I n f l u e n z a ,  t o n s i l l i t i s ,  s c a r l e t  f e v e r ,  m e a s le s ,  v a r i o l a ,  
h e rp e s  z o s t e r ,  p a r o t i t i s ,  t y p h o id  f e v e r ,  s e p s i s ,  a r t h r i t i s ,  
p l e u r i s y ,  m ig r a in e ,  r e a c t i o n  t o  t y p h o id  i n o c u l a t i o n  and 
o t h e r s .  The c e r e b r o - s p i n a l  f l u i d  showed v a r i a t i o n  f ro m  
no rm al i n  about one t h i r d  o f  t h e  c a s e s  s t u d i e d .  Most bu t 
by no means a l l  o f  t h e  p a t i e n t s  w i t h  sub  a ra c h n o id  r e a c t i o n  
showed c l i n i c a l  m eningism us ( m e n i n g i t i s  s e r o s e  D u p re ) .  On 
t h e  o t h e r  hand many exam ples o f  m eningism us w ere  w i th o u t  
p ronounced  changes i n  t h e  c e r e b r o - s p i n a l  f l u i d .
I t /
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I t  would t h e r e f o r e  a p p e a r  d e s i r a b l e  t o  e x e r c i s e  c a u t io n  
i n  c a r r y i n g  ou t lum bar p u n c tu r e  i n  c a s e s  o f  a c u te  i n f e c t i o u s  
d i s e a s e s  where a s e p t i c a e m ic  c o n d i t i o n  may be p r e s e n t .
I n  c h ro n ic  n e rv o u s  d i s e a s e s  lum bar p u n c tu r e  i s  a p e r f e c t l y  
s a f e  and a lm ost p a i n l e s s  o p e r a t i o n .  I t  may be pe rfo rm ed  
on d u t - p a t i e h t s  i f  f a c i l i t i e s  a re  a v a i l a b l e  f o r  them  t o  r e s t  
i n  t h e  recum bent p o s i t i o n  f o r  a  few h o u r s .  I n  o r d i n a r y  
c a se s  t h e r e  i s  no n e ed  f o r  su c h  p a t i e n t s  t o  be a d m i t te d  t o  
H o s p i t a l  o v e r n i g h t ,  a f a c t  w h ich  w idens  t h e  scope  o f  a p p l i c a -  
: t i c n  o f  t h i s  m ethod o f  i n v e s t i g a t i o n .
The v a lu e  o f  t h e  e x a m in a t io n  o f  t h e  c e r e b r o - s p i n a l  
f l u i d  as  an a id  t o  d i a g n o s i s  i s  w id e ly  known and em phasis  
o f  i t s  im p o rtan c e  i n  t h i s  r e s p e c t  i s  one o f  t h e  c h i e f  r e s u l t s  
o b ta in e d  fro m  t h i s  r e s e a r c h ,  b u t  t h e  t h e r a p e u t i c a l  a d v a n ta g e s  
o f  lum bar p u n c tu r e  v/ould a p p e a r  t o  be i n s u f f i c i e n t l y  
a p p r e c i a t e d .  R e fe re n c e  has a l r e a d y  been  made t o  i t s  e f f e c t  
in  c o n t r o l l i n g  t h e  d e l i r i u m  o f  p a t i e n t s  i n  pneum onia . T h is
l i n e  o f  t r e a tm e n t  I  c a r r i e d  ou t d u r in g  t h e  pandem ic o f  
i n f l u e n z a  i n  1918, w i t h ,  a lm o s t  i n v a r i a b l y  b e n e f i c i a l  
r e s u l t s .
I n  v a r i o u s  o t h e r  c o n d i t i o n s  w here  t h e r e  a r e  c l e a r  
i n d i c a t i o n s  o f  i n c r e a s e d  c e r e b r o - s p i n a l  p r e s s u r e  lum bar 
p u n c tu re  would a p p e a r  t o  be s t r o n g l y  i n d i c a t e d  -  t h e  r e s u l t i n g  
d im in u t io n  i n  p r e s s u r e  u s u a l l y  p ro d u c in g  a  r a p i d  im provem ent 
i n  th e  p a t i e n t ' s  symptoms.
T h e /
(1 2 )
The f o l l o w i n g  o a se s  w i l l  s e r v e  a s  exam ples
A CASE OP URAEMIC COMA TREATED BY LUMBAR PUNCTURE.
Case 186 . J . C .  M ale: a e t . 1 5 .  was a d m i t te d  t o  h o s p i t a l  
2 6 /9 /2 0  in  a c o n d i t i o n  o f  coma. F o r  f o u r  day s  p r i o r  t o  
a d m iss io n  he had s u f f e r e d  from  s e v e r e  h ead ach e  and v o m it in g .  
D a r in g  h i s  f i r s t  day i n  h o s p i t a l  he  was i n  a  c o n d i t i o n  v a r y i n g  
Detveem coma and e p i l e p t i f o r m  s e i z u r e s .  The s y s t o l i c  b lo o d  
p r e s s u r e  was 190 m.m. m e rc u ry .  The u r i n a r y  o u tp u t  was 15 o z . -  
t h e  u r i n e  c o n ta in e d  album en and b lo o d  and t h e  c e n t r i f u g a l i s e d  
d e p o s i t  c o n ta in e d  c e l l u l a r ,  g r a n u l a r  and h y a l i n e  c a s t s .  On 
e x a m in a t io n  o f  t h e  f u n d i  no a b n o r m a l i t y  was d e t e c t e d .  P u rg a -  
: t i o n ,  h o t  p ack s  and f i n a l l y  t h e  a d m i n i s t r a t i o n  o f  p i l o c a r p i n e  
f a i l e d  t o  r e l i e v e  h i s  c o n d i t i o n .  Lumbar p u n c tu r e  was 
perfo rm ed  u n d e r  c h lo r o fo r m  a n a e s t h e s i a .  The c e r e b r o - s p i n a l  
f l u i d  was u n d e r  g r e a t l y  i n c r e a s e d  p r e s s u r e .  2 0  c . c .  o f  
f l u i d  were rem oved . No a b n o rm a l i ty  i n  r e s p e c t  o f  c e l l  c o u n t ,  
Wassermann R e a c t io n ,  c o l l o i d a l  g o ld  r e a c t i o n  o r  p r o t e i n  c o n te n t  
was d e t e c t e d  i n  t h e  f l u i d .  S u b seq u en t t o  t h e  p u n c tu r e  t h e  
p a t i e n t ' s  c o n d i t i o n  r a p i d l y  im proved  and by  t h e  f o l l o w i n g  
m orning he was q u i t e  s e n s i b l e  and h i s  u r i n a r y  o u tp u t  g r e a t l y  
i n c r e a s e d .  No r e l a p s e  o c c u r r e d  p r i o r  t o  h i s  d i s c h a r g e  fro m  
h o s p i t a l .
A CASE OF PNEUMOCOCCAL MENINGITIS TREATED BY REPEATED LUMBAR 
PUNCTURE AND FOLLOWED BY RECOVERY.
Case 187 . R .B . a w t .2 4 .  A d m itted  9 / 9 / 2 0 .  On a d m is s io n  
p a t i e n t  lo o k ed  v e r y  i l l  and  co m p la in ed  o f  i n t e n s e  f r o n t a l  
h e a d a c h e .  T here  was s l i g h t  r i g i d i t y  o f  t h e  m u sc le s  o f  t h e  
neck  and some r e t r a c t i o n  o f  t h e  abdomen. K e r n i g ' s  s i g n  
was n o t  e l i c i t e d .  T here  was w e l l  marked t â c h e  c é r é b r a l e :  t h e  
knee j e r k s  w ere  p r e s e n t :  t h e  p l a n t a r  r e f l e x e s  f l e x o r :  p u p i ls *
were e q u a l  and c o n t r a c t e d  and d id  n o t  d i l a t e  u n d e r  a t r o p i n e .  
There was d u ln e s s  t o  p e r c u s s i o n  a t  t h e  apex o f  t h e  r i g h t  lu n g  
and o v e r  t h i s  a r e a  t h e  r e s p i r a t o r y  murmur was b r o n c h i a l  i n  
c h a r a c t e r .  No a d v e n t i t i o u s  so und s  w ere  d e t e c t e d .  The 
p e r c u s s lo a  n o te  a t  t h e  l e f t  b a se  was s l i g h t l y  i m p a i r e d .  No 
a b n o rm a l i ty  was d e t e c t e d  i n  t h e  h e a r t .  The u r i n e  c o n ta in e d  
a f a i n t  t r a c e  o f  a lbum en. The b lo o d  p i c t u r e  showed a w e l l  
marked anaem ia o f  t h e  s e c o n d a ry  t y p e .  ' T here  was a  le u c o c y to s fe  
o f  2 2 ,0 0 0  p e r  c .m .m .
Lumbar p u n c tu re  was p e rfo rm ed  H / 9 / 2 0 .  The c e r e b r o - s p i n a l  
f l u i d  was u n d e r  v e r y  g r e a t  p r e s s u r e .  15 c . c .  w ere  w ith d raw n  
and exam ined . The c e l l  cou n t was 8 : a  d i f f e r e n t i a l  coun t 
showed t h e  p re s e n c e  o f  l a r g e  and  s m a l l  ly m p h o c y te s .  No pus 
c e l l s  were found  i n  t h e  c e n t r i f u g a l i s e d  d e p o s i t .  F i lm s  were 
St a i n e d /
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s t a i n e d  t o r  t u b e r c l e  b a c i l l u s  and m e n in g o co c cu s ,  w i t h  n e g a t iv e  
r e s u l t s :  two c u l t u r e s  f o r  t h e  l a t t e r  showed no g ro w th  i n  40
h o u r s .  The Wassermann and c o l l o i d a l  g o ld  r e a c t i o n s  ( t h e  l a t t e r  
o f  w hich  w i l l  be d e s c r i b e d  l a t e r )  w ere  n e g a t i v e .  The lum bar 
p u n c tu re  was fo l lo w e d  by g r e a t  im provem ent i n  h i s  c o n d i t i o n  and 
in  48 h o u rs  he had a p p a r e n t l y  r e c o v e r e d .  On 2 0 /9 /2 0  he was 
a llow ed  up and was a p p a r e n t l y  c o n v a l e s c e n t .  Om 2 9 /9 /2 0  a seco n d  
p u n c tu re  was p e r fo rm e d ,  t h e  c e r e b r o - s p i n a l  f l u i d  p i c t u r e  was u n -  
: a l t e r e d  excep t t h a t  t h e  p r e s s u r e  was o n ly  s l i g h t l y  i n  e x c e s s  o f  
no rm al and th e  c e l l  co un t was 23 p e r  c.mm. On 2 / l 0 / 2 0  t h e  p a t i e n t  
com plained  o f  v e ry  s e v e r e  h ead ach e  o f  sudden  o n s e t  and became 
r a p i d l y  semi com ato s e .  Lumbar p u n c tu r e  was p e rfo rm ed  t h e  same
d a y . The c e r e b r o - s p i n a l  f l u i d  d id  n o t  f lo w  th r o u g h  t h e  n e e d le  
and had t o  be drawn o f f  w i t h  a 20 c . c .  r e c o r d  s y r i n g e .  The 
f l u i d  so  o b ta in e d  was t u r b i d  and b l o o d - s t a i n e d ,  Pneum ococci were 
p r e s e n t  i n  a s t a i n e d  f i l m .  25 c . c .  o f  f l u i d  w ere  w ith d ra w n .
T his  was fo l lo w e d  by an a lm ost com ple te  r e m i s s io n  o f  h i s  
m en ingea l  symptoms. Four days  l a t e r  he co m p la in ed  o f  a  m ild  
r e c u r r e n c e  o f  h e a d a c h e .  Lumbar p u n c tu re  was a g a in  p e rfo rm ed  
and 10 c . c .  o f  f l u i d  w ith d ra w n ,  w i t h  a lm o s t  im m ed ia te  r e l i e f  
o f  h e a d a c h e .  Two days  l a t e r  he was p l a c e d  on i n j e c t i o n s  o f  
a n t i -p n e u m o c o c c ic  se rum . He made an u n i n t e r r u p t e d  r e c o v e r y  
and was d i s c h a r g e d  t o  a  c o n v a le s c e n t  home l ü / 2 / 2 1 .
I n  t h i s  case  i t  a p p e a re d  t h a t  r e m i s s io n  o f  t h e  a c u te  symptoms 
su cceeded  each , a s p i r a t i o n  o f  c e r e b r o - s p i n a l  f l u i d  and on t h e  
o c c a s io n  of th e  t h i r d  p u n c tu re  t h e  p a t i e n t ' s  c o n d i t i o n  was so  
s e r i o u s  and th e  im provement f o l l o w i n g  im m e d ia te ly  on t h e  r e l i e f  
o f  p r e s s u r e  so m arked , t h a t  i t  a p p ea re d  j u s t i f i a b l e  t o  c o n c lu d e  
t h a t  t h e  p a t i e n t ' s  l i f e  had b e en  sa v ed  by  t h i s  m eans.
A CASE OF STATUS EPILEPTICUS SUCCESSFULLY TREATED BY LUI^i\R
PUNCTURE.
A .P . a d m it te d  t o  h o s p i t a l  7 /1 2 /2 0  w i th  a h i s t o r y  o f  e p i l e p t i f o r m  
s e i z u r e s .  Subsequen t t o  a d m is s io n  t h e  p a t i e n t  had f i v e  f i t s ,  
i n  two o f  w h ich  t h e  o n s e t  was p re c e d e d  by a c r y .  Each  f i t  
l a s t e d  about t h r e e  m in u te s  and c o n s i s t e d  o f  a t o n i c  s t a g e  
fo l lo w e d  by c lo n u s .  The f a c e  was l i v i d ,  t h e  to n g u e  b i t t e n ,  
t h e  p u p i l s  d i l a t e d  ana f i x e d . No i n c o n t i n e n c e  o f  u r i n e  o r  
f a e c e s  w a so o b se rv e d .  Between t h e  f i t s  w h ich  w ere a t  about 
t e n  n iinute  i n t e r v a l s  th e  p a t i e n t  r e g a i n e d  c o n s c io u s n e s s  b u t  was 
v e ry  d a z e d .  A f t e r  t h e  seco nd  f i t  p a r e s i s  o f  t h e  l e f t  s i d e  of 
t h e  f a c e  was n o t e d .  A f t e r  t h e  f i f t h  f i t  t h e  p a t i e n t  d id  n o t  
r e g a i n  c o n s c io u s n e s s ,  t h e  p u p i l s  w ere now c o n t r a c t e d  and t h e r e  
was c o n ju g a te  d e v i a t i o n  o f  t h e  e y es  t o  th e  l e f t .  At th e  o n se t  
o f  t h e  s e i z u r e s  h y o se in e  g r . l / l O O  and m o rp h ia  g r . l / 4  w ere g iv e n  
b u t  d id  n o t  b r i n g  abou t any change i n  t h e  p a t i e n t ' s  c o n d i t i o n .  
Lumbar p u n c tu r e  was p e rfo rm ed  and 25 c . c .  o f  b l o o d - s t a i n e d  
f l u i d  were w ithd raw n  u n d e r  g r e a t l y  i n c r e a s e d  p r e s s u r e .  T h is  
w a s /
( 14)
was f o l lo w e d  by im m edia te  c e s s a t i o n  o f  the^ f i t s  and^ th e  f o l lo v / in ^  
m orn ing  th e  p a t i e n t  was q u i t e  r a t i o n a l #  I’he  p ^ e s i s  o f  t h e   ^
l e f t  f a c i a l  n e rv e  p e r s i s t e d  and was p re su m ab ly  due to  h a e m o rrh a g e . 
The Wassermann r e a c t i o n  o f  t h e  Dlood and c e r e b r o —s p in a x  f l u i d  
was p o s i t i v e .
I t  would be i n t e r e s t i n g  to  o b s e rv e  w h e th e r  lu m bar  p u n c tu r e  
w ere  o f  b e n e f i t  i n  c a s e s  o f  m a n ia c a l  c h o re a  b u t  an  o p p o r t u n i t y  
o f  i n v e s t i g a t i n g  a  c a se  o f  t h i s  d i s e a s e  h a s  n o t  so f a r  a r i s e n .  
E num eration  o f  th e  c e i i s  o f  t h e  c e r e b r o - s p i n a l  f l u i d .
i n  h o s p i t a l  p r a c t i c e ,  t h i s  s h o u ld  be c a r r i e d  o u t  im m e d ia te ly  
on w ith d ra w a l  o r  t h e  f l u i d  a s  t h e  c e l l s  u n d e rg o  l y s i s  on  s t a n d i n g :  
th e y  a re  a l s o  s t a t e d  to  te n d  to  adrie re  to  t h e  g l a s s .
S t a i n i n g  f l u i d  o f  t h e  f o l lo w in g - c o m p o s i t i o n  i s  em ployed .
t h y l  V i o l e t  gm.
G l a c i a l  a c e t i c  a c i d  b c . c .  ■
W ater 1 0 0  c . c .
The s t a i n i n g  f l u i d  i s  drawn up  t o  th e  marK 1 ox tn e
l e u c o c y te  p i p e t t e  o r a  b lo o d - c o u n t in g  a p p a r a tu s  and t l ie
( b )
c e r e o r o - s p i n a l  f l u i d  i s  drawn up t o  th e  mark 1 1 .  A d ro p
o f  th e  r e s u l t i n g  m ix tu r e  i s  p l a c e d  on t h e  o r d i n a r y  T hom a-Z eiss  
c o u n t in g  s t a g e !  t h e  number o f  c e l l s  i n  t h e  r u l e d  a r e a  x  IO/ 9  = 
t h e  number p e r  c.m .m .
F o r  r o u t i n e  c e r e b r o - s p i n a l  f l u i d  work i t  i s  p r e f e r a b l e  t o  
employ t h e  F u c h s -K o se n th a l  Chamber, t h e  r u l e d  a r e a  o f  w hich  
c o r r e s p o n d s  t o  3*2  8 .m.m. Hence t h e  number o f  c e i l s  c o u n te d  
^  3*72 ^  “ 9^  ( o r  ro u g h ly  1 3 ) =  number p e r  c .m .m .
D i f f e r e n t  w r i t e r s  malte v a r y in g  s t a t e m e n t s  a s  t ^ n o r m a l  
c e l l  c o u n t  o f  t h e  c e r e b r o - s p i n a l  f l u i d .  These  d i s c r e p a n c i e s
a r e  p ro b a o iy  due t o  t h e  f a c t  t h p t  th e y  hav e  employed d i f f e r e n t
M e th od s /
( t b )
m ethods i n  d e te r m in in g  the  number o f  c e i l s .  i t  may b e  
s t a t e d  g e n e r a l l y  t h a t  a  no m a l  c o u n t  d o e s  n o t  u s u a l l y  
exceed  6 p e r  c .m m .  t h a t  a  co un t o f  6 - 2 0  p e r  c .m .m . i s  
abnorm al and a  number i n  e x c e s s  o f  2 0  i s  d e f i n i t e l y  
p a t h o l o g i c a l .
i t  i s  o b v io u s  t h a t  a d m ix tu re  w i th  b lo o d  i s  a  p o s s i b l e
so u rc e  o f  s e r i o u s  e r r o r  and sh o u ld  t h i s  b e  s u s p e c t e d  t h e
f l u i d  sh o u ld  be  c e n t r i f u g a l i z e d  and t h e  d e p o s i t  s t a i n e d
f o r  r e d  b lo o d  c o r p u s c l e s .  i f  t h e  f l u i d  h a s  d e f i n i t e l y
been  c o n ta m in a te d  w i t h  b lo o d  t h e  spec im en  may s t i l l  be
u t i l i z e d  f o r  c e l l  c o u n t in g  i f  o n ly  a  ro ugh  c o u n t  i s  d e s i r e d
i t  i s  known t h a t  u n d e r  no rm al c o n d i t i o n s  t h e  b lo o d  c o n ta in s
one lym phocy te  i n  e v e ry  f o u r  l e u c o c y t e s .  To o b t a i n  t h e
number o f  ly m p h o cy tes  t h e r e f o r e  t h e  w h i te  b lo o d  c e l l s  i n
th e  s p i n a l  f l u i d  sh o u ld  be c o u n te d  and t h e  r e s u l t  d i v i d e d  
_  ( b )
by t h r e e . The l i a b i l i t y  o f  e r r o r  i s  l e a s t  i f  t h e
F u c h s -R o s e n th a l  Chamber be  employed and i f  t h e  same m ethod 
i s  a lw ays u se d  t h e  e n u m e ra t io n  can  be  c a r r i e d  o u t  v e ry  
r a p i d l y ,  a  m ere g la n c e  a t  t h e  r u l e d  a r e a  b e in g  s u f f i c i e n t  
t o  e n a b le  one to  d e te rm in e  w h e th e r  o r  n o t  p l e o c y t o a i s  
e x i s t s  and i n  many c a s e s  t h i s  i s  a l l  t h a t  i s  r e q u i r e d ,  
i n  a d d i t i o n  t h e  u s e  o f  t h i s  chamber e n a b le s  one to  c a r r y  
o u t  a  ro u g h  d i f f e r e n t i a l  c o u n t ,  i t  b e in g  i m p o r t a n t  to  
r e c o g n iz e  t n e  p r e s e n c e  o f  l a r g e  ly m p h o c y te s ,  w hich  u s u a l l y  
i n d i c a t e  t h e  e x i s t e n c e  o f  a  p a t h o l o g i c a l  c o n d i t i o n .
The t e e t e  « .p lo y e d  i n  t h e  c o u rs e
O f/
( 16)
o f  t h i s  r e s e a r c h  a r e ; -
(1 )  The R oss Jo n e s  t e s t ,
(2 )  The M onne-A pelt t e s t ,  and
( 3 ) The A lc o h o l  t e s t .
(7 )
The K o s s -Jo n e s  t e s t : -  The r e a g e n t  i s  p r e p a r e d  a s
f o l l o w s : -  85 gm. o f  Ammonium S u lp h a te  a r e  p u t  i n  100 
c . c .  o f  w a te r  and b o i l e d  i n  an  S r le n m a y e r  f l a s k  u n t i l  no
more s a l t  g o es  i n t o  s o l u t i o n .  The f l u i d  i s  t h e n  f i l t e r e d #
The r e a c t i o n  sh o u ld  n o t  b e  a c id *  To c a r r y  o u t  t h e  t e s t
0 . 3  c . c .  o f  t h e  r e a g e n t  i s  su p e r im p o sed  upon  an  e q u a l  amount
o f  c e r e b r o - s p i n a l  f l u i d *  I f  t h e  g l o b u l i n s  i n  t h e  f l u i d
a r e  i n c r e a s e d  an opaque r i n g  d e v e lo p s  a t  t h e  l i n e  o f  ©©at-sirtt»
( b )The l\ionne-Apelt t e s t a -
P hase  1 * The r e a g e n t  employed i n  t h i s  t e s t  i s  t h e  same a s  
t h a t  u s e d  i n  t h e  H o s s -Jo n e s  t e s t .  E qu a l p a r t s  o f  t h e  
s a t u r a t e d  ammonium s u l p h a t e  s o l u t i o n  and c e r e b r o - s p i n a j  
f l u i d  a r e  m ixed I n s t e a d  o f  b e in g  su p e r im p o sed  one upon  t h e  
o t h e r .  A w h i te  p r e c i p i t a t e  fo rm s i n  t i i r e e  m in u te s  i f  t h e  
r e a c t i o n  i s  p o s i t i v e  ( e n g l o b u l i n ) *
Phase  .11 . The p r e c i p i t a t e  i s  f i l t e r e d ,  one d ro p  o f  a  
10% a c e t i c  a c i d  s o l u t i o n  i s  now added t o  t h e  f i l t r a t e  and 
t h e  m ix tu r e  i s  b o i l e d .  A p r e c i p i t a t e  fo rm s i f  t h e  
r e a c t i o n  i s  p o s i t i v e  ( serum a lb u m e n ) .
( 9 )
was a d o p te d  by M o rto n .  I t  c o n s i s t s
i n  t a k i n g  e q u a l  p a r t s  o f  c e r e b r o - s p i n a l  f l u i d  and 96% 
a lc o h o l  and n o t i n g  th e  d e n s i t y  o f  t h e  p r e c i p i t a t e  fo rm ed 
on m ix in g .
N o g u c h i 's /
■ ( 17) '
( 10 )
Ngguchi*a t e s t  g i v e s  v e ry  d e l i c a t e  r e s u l t s  so f a r  a s
i n d i c a t i n g  t h e  p r e s e n c e  o f  p r o t e i n  m a t e r i a l  i s  c o n c e rn e d .
I t  h a s  n o t  b e en  c a r r i e d  o u t  i n  t h e  c o u rs e  o f  t h i s  r e s e a r c h .
( 12 )
More r e c e n t l y  D enn is  & Ayer h av e  e l a b o r a t e d  a  m ethod  
f o r  e s t i m a t i n g  t h e  p r o t e i n  c o n te n t  o f  t h e  c e r e b r o - s p i n a l  
f l u i d  w h ic h ,  t h e y  c la im ,  g i v e s  i»he t o t a l  c o n te n t  t o  w i t h i n  
a p p ro x im a te ly  5% b u t  t h e  t e c h n iq u e  i s  i n t r i c a t e  and t h e r e - f o r e  
u n s u i t a b l e  f o r  a  i a r g e  s e r i e s  o f  c a s e s  u r u e s s  ample t im e  
i s  a v a i l a b l e .
LANGE'S ÜuhhulDAh GuhD jlEAOilUN: -  The C o l l o i d a l  Gold 
T e s t  o f  th e  c e r e b r o - s p i n a l  f i u i d  was i n t r o d u c e d  by  Lange
i n  1912. u n t i l  q u i t e  r e c e n t l y  i t  h a s  n o t  b e e n  mucn
employed i n  t n i a  c o u n t r y .
A co m p le te  re v ie w  o f  t h e  l i t e r a t u r e  o f  t h e  r e a c t i o n
( 13)
h a s  been  made by  G ru ic k s h a n k .  ^
The f i r s t  e x p e r im e n ts  w i t h  C o l l o i d a l  G old w ere  done 
by  Zsigmondy, who found  t h a t  on a d d in g  an  e l e c t r o l y t e  to  
C o l l o i d a l  Gold t n e  p a r t i c l e s  o f  g o ld  became c o a g u la t e d  
and p r e c i p i t a t e d .  He a l s o  found  t n a t  t h i s  r e a c t i o n  
c o u ld  be i n h i b i t o d d  byjthe a d d i t i o n  t o  t h e  e l e c t r o l y t e  o f  
s u i t a b l e  amounts o f  v a ry in g  p r o t e i n  s u b s t a n c e s .  to t h e s e  
s u b s ta n c e s  Zsigmondy gave  t h e  name o f  " p r o t e c t i v e  c o l l o i d s * .
i n  view  o f  th e  f a c t  t h a t  i n  c e r t a i n  organi<j n e rv o u s  
d i s e a s e s  t h e  p r o t e i n  c o n te n t  o f  t n e  c e r e b r o - s p i n a l  f l u i d  
was known to  v a ry  i t  o c c n r r e d  t o  nan g e  t o  t e s t  su ch  f l u i d s
W ith/
( 10)
w i t h  C o l lo id a l  G o ld .  He fo u n d  t h a t  t h e  c e r e b r o - s p i n a l  
f l u i d  from c a s e s  o f  G e n e ra l  P a r a l y s i s  o f  t h e  in s a n e  
p r e c i p i t a t e d  t h e  g o ld  i n  low d i l u t i o n s ,  and a f t e r  ex am in ing  
a  number o f  c a s e s  he s u g g e s te d  t h e  t e s t  a s  o f  d i a g n o s t i c
v a lu e  i n  t h i s  d i s e a s e .
(14)
T 'e i ton  i n  a p a p e r  p u b l i s h e d  i n  1#17 s t a t e d  t h a t  t h e
r e a c t i o n s  w ere d e p e n d a n t  on t h e  r e l a t i v e  am ounts o f  g l o b u l i n
and album en, th e  g l o b u l i n  e x e r c i s i n g  a  p r e c i p i t a t i n g  a c t i o n
and th e  album en a  p r o t e c t i v e  a c t i o n .  Z ona l r e a c t i o n s  w ere
due t o  t h e  i n t e r - r e l a t i o n s h i p  o f  t h e  two s u b s t a n c e s .
(13)
G ru ick sh an k  c o n s id e r e d  t h a t  t h e  r e a c t i n g  s u b s ta n c e  
r e s i d e d  i n  t h e  g l o b u l i n  f r a c t i o n .  He p r e c i p i t a t e d  t h e  
g l o b u l i n ,  c e n t r i f u g e d  and washed t h e  p r e c i p i t a t e  w i th  
Ammonium S u lp h a te  t o  l e a v e  no t r a c e  o f  a lbum en and d i s s o l v e d  
i t  i n  s a l t  s o l u t i o n  and th e n  d i a l y s e d  t h e  s o l u t i o n  t i l l  
f r e e  from  s a l t .  The p r e c i p i t a t e  o f  g l o b u l i n  was t h e n  
d i s s o i v e d  i n  an  amount o f  0.85)6 o f  Sodium B h io r id e  s o l u t i o n  
e q u iv a l e n t  t o  t h e  o r i g i n a l  volume o f  t h e  s p i n a l  f l u i d ,  
i 'h i s  f l u i d  was t e s t e d  w i t h  t h e  c o l l o i d a l  g o ld  and w i t h  th e  
W assem ann  R e a c t io n .  i t  was foun d  t h a t  t h e  g l o b u l i n  had  
t h e  p r e c i p i t a t i n g  power o f  t h e  o r i g i n a l  s p i n a l  f l u i d  and 
was even  more a c t i v e .  i h e  g l o b u l i n  a l s o  g av e  a  p o s i t i v e  
Wassermann r e a c t i o n .  O ru ick sh an k  s t a t e s  t n a t  t h e  
p r e c i p i t a t i n g  s u b s ta n c e  i s  n o t  a l t e r e d  by h e a t i n g  t o  t h e
c o a g u l a t i o n  p o i n t  o f  p r o t e i n .  i h e  r e a c t i o n  i s  n o t  d ue  to
p e p to n e . /
(1ÿ)
p e p to n e .  T h is  v iew  t h a t  t h e  s u b s ta n c e  w hich  r e a c t s  to ^^  
c o l l o i d a l  g o ld  i s  n o t  d l a i y z a b l e  i s  opposed  by  W eston 
who s t a t e s  t h a t  i t  d i a l y s e s  f r e e l y .  M i l l e r  and h i s  
a s s o c i a t e s  a l s o  s t a t e  t h a t  t h e  r e a c t i n g  s u b s ta n c e  i s  
d i a l y s a b l e .
The p r e c i p i t a t i o n  and r e d u c t i o n  o f  C o l l o i d a l  Gold 
i n  t h e  t e s t  o f  c e r e p r o - s p i n a l  f l u i d  i s ,  i n  t h e  o p in io n  o f  
G ru ick sh an k , n o t  l i k e l y  t o  be  due t o  an  e l e c t r o l y t e  f o r ,  • 
a s  he  o b s e r v e s ,  o n ly  an  e l e c t r o l y t e  o f  h i g h  v a le n c y  c o u ld  
p rp d u ce  t h e  e f f e c t ,  and i t  would  r e q u i r e  t o  b e  a t t a c h e d
to  th e  g l o b u l i n  f r a c t i o n  i n  su ch  a  way t h a t  i t  i s  n o t
f r e e d  by  d i a l y s i s .
i t  h a s  s i n c e  b e e n  shown t h a t  z o n a l  phenomena w i th  
c o i x o i d a i  g o ld  a r e  p ro d u ce d  by  c e r e b r o - s p i n a l  f i u i d  i n
o t h e r  n e rv o u s  d i s e a s e s ,  n o t a b l y  T abes and i t  h a s  b e e n  s t i l l
(16)
more r e c e n t l y  c la im e d  t h a t  t h i s  r e a c t i o n  i s  o b t a i n e d  i n
D iss e m in a te d  S c l e r o s i s .  The i n v e s t i g a t i o n  o f  t h e s e  f a c t s
i s  one o f  t h e  o b j e c t s  o f  t h i s  r e s e a r c h .
xeo h n iq u e  o f  p r e p a r a t i o n  o f  OoxjLoiaaX lioxd . xhe metxiod
employed i n  t h e  p r e p a r a t i o n  o f  c o l l o i d a l  g o ld  i s  t h a t  o f  
( 17)
h a n g e .  An a l t e r n a t i v e  m ethod h a s  b e e n  d e s c r i b e d  by
M i l l e r ,  B ru sh ,  Hammers and i 'e i t o n . ^ , . \ C o l l o i d a l  g o ld
cah be  p r e p a r e d  by  o t h e r  m e th o d s ,  e . g .  by  r e d u c t i o n  o f  
g o ld  c h l o r i d e  by  e t h e r e a l  s o l u t i o n s  o f  P h o sp h o ro u s  o r  b y  
r e d u c t i o n  # , t h  weak s o l u t i o n s  o f  t a n n i c  a c i d .  The f l u i d s
( 20 )
o e r e b r o - a p l n a ï  f l u i d .  The r e - a g e n t s  employed a r e : -
( t )  A one p e r  c e n t ,  s o l u t i o n  o f  g o ld  c h l o r i d e ,
(2 )  A two per c a i u . so iu ü o n  o f  pure p o ta s s iu m  c a r  D onate,
( 3 ) A one p e r  c e n t ,  s o l u t i o n  o f  p u re  f o r m a l i n .
A l l  t h e s e  r e a g e n t s  a r e  made up i n  t r i p l e  d i s t i l l e d
w a t e r .  T rp p le  d i s t i l l e d  w a te r  i s  o b t a i n e d  by d i s t i l l a t i o n  
o v e r  g l a s s  c o n d e n s e r s ,  no r u b b e r  c o n n e c t io n s  b e in g  u s e d .
A l l  th e  g la s s w a re  employed i n  t h e  p r e p a r a t i o n  o f  t h e  
r e a g e n t s  ana t h e  c a r r y i n g  o u t  o f  t n e  t e s t  i s  c a r e f u l l y  
C leaned  and th e n  Washed o u t  w i tn  N it r o h y d r o c h l o r i c  A c id ,  
i t  i s  t h e n  th o r o u g h ly  washed w i th  t a p  w a te r  u n t i l  t h e  
r e a c t i o n  a s  t e s t e d  by l i t m u s  i s  no l o n g e r  a c i d .  W ashing 
i s  th e n  c o n t in u e d  w i th  d o u b le  d i s t i l l e d  and f i n a l l y  w i th  
t r i p l e  d i s t i l l e d  w a t e r .  i t  was n o t  found  a d v i s a b l e  t o  
a t t e m p t  t o  make more t h a n  bOO c . c .  o f  c o l l o i d a l  g o ld  a t  
one t im e ,  as  i n  s p i t e  o f  a l l  p r e c a u t i o n s  t h e  r e s u l t  i s  
o c c a s i o n a l l y  u n s a t i s f a c t o r y .
3 0 0  c . c .  o f  t r i p l e  d i s t i l l e d  w a te r  a r e  p l a c e d  i n  a  
1000 c . c .  g l a s s  f l a s k ,  p r e f e r a b l y  o f  J e n a  m ake, o f  w hich  
th e  c l e a n l i n e s s  h a s  been  e n s u re d  by t h e  above p r e c a u t i o n s .  
The w a te r  i s  s lo w ly  h e a te d  t o  60° 0 . 3 .5  c . c .  o f  a
2% s o l u t i o n  o f  pu#e P o ta s s iu m  C a rb o n a te  a r e  now added 
f o l lo w e d  im m e d ia te ly  by 7 , 5  c . c .  o f  1^  g o ld  c h l o r i d e  
s o l u u io n .  The m ix tu r e  i s  t h e n  shaken  v i g o r o u s l y  and 
r a p i d l y  h e a te d  to  90^ C. The Bunsen i s  t h e n  removed 
aiid 5 c . c .  o f  'a  1% Form aldehyde  S o l u t i o n  i s  added q u i c k l y
m d  i n  s u c c e s s iv e  sm a l l  amouiis o f  a b o u t  1  c . c .  d u r i n g  u n ic h
t im e /
( 21 )
t im e  t h e  f l a s k  i s  b e in g  shaken  a s  v i g o r o u s l y  a s  p o s s i b l e .
The f l u i d  t u r n s  p in k  and f i n a l l y  a  deep  r e d  d e v e l o p s ,  
x h i s  u s u a l l y  t a k e s  from one to  two m in u te s .
G r u i c k s h a n k ^ ^ w h o  employs L a n g e 's  m ethod o f  p r e p a r i n g
t h e  c o l l o i d a l  g o ld ,  recommends t h e  a d d i t i o n  o f  5  c . c .  o f  t h e  
2% s o l u t i o n  o f  p o ta s s iu m  c a r b o n a te  and 5  c . c .  o f  t h e  1%
s o l u t i o n  o f  g o ld  c h l o r i d e .
(6 )L e v in so n  a d v o c a te s  t h e  u s e  o f  3*b c . c .  2% s o l u t i o n  
o f  P o ta s s iu m  C a rb o n a te -a n d  5 c . c .  o f  1% g o ld  c h l o r i d e  
s o l u t i o n .
The c o l l o i d a l  g o ld  m ust be  n e u t r a l  i n  r e a c t i o n ,  
p e r f e c t l y  c l e a r  by  t r a n s m i t t e d  and by  r e f l e c t e d  l i g h t .
In  th e  f l a s k  i t  i s  o f  a  deep  red. c o l o u r ,  i n  a  t e s t  t u b e  i t  
a p p e a rs  p i n k .  The f i n a l  c r i t e r i o n  o f  t h e  s u i t a b i l i t y  o f  
a  specim en  o f  c o l l o i d a l  g o ld  f o r  t e s t i n g  c e r e b r o - s p i n a l  
f l u i d  i s  ( a )  T h a t  i t  sh o u ld  g iv e  a  'p a r e t i c *  r e a c t i o n  
( p r e s e n t l y  t o  b e  d e s c r ib e d )  w i th  th e  c e r e b r o - s p i n a l  f l u i d  
from a  c a se  o f  g e n e a a l  p a r a l y s i s ,  (b )  T h a t  i t  s h o u ld  show 
no change w i th  a  no rm al f l u i d ,  ( c )  t h a t  5  c . c .  sh o u ld  be  
c o m p le te ly  p r e c i p i t a t e d  i n  one h o u r  by  1 . 7  c . c .  o f  1% 
s o l u t i o n  o f  sodium c h l o r i d e ,  (d ) T h a t  i t  sh o u ld  be  n e u t r a l  
t o  1)6 a l i z a r i n  i-ect i n  5)6 a l c o h o x ! ’ ^^ O c c a s io n a l ly
a  s o - c a l l e d  " p r o t e c te d "  s o l u t i o n  i s  e n c o u n te re d  w h ich  r e a c t s  
n e i t h e r  t o  1)6 Sodium C h lo r id e  s o l u t i o n  n o r  to  a  known p o s i t i v e  
f l u i d .  Such a  s o l u t i o n  i s  u s u a l l y  a l k a l i n e .  k e i t o n ^ '* ^
c o n s id e r s  t h a t  t m s  phenomenon i s  due to  an  u n u s u a l l y  w ide
d i s t r i b u t i o n /
(22 )
d i s t r i b u t i o n  o f  t h e  p a r t i c l e s  p roduced  by slow  o r  i r r e g u l a r  
h e a t i n g .  The f l u i d  s h o u ld  be s t o r e d  i n  a d a rk e n e d  c a b i n e t .  I t
r e m a i n s ^ d e f i n i t e l y  w i th o u t  s p o i l i n g .  O c c a s io n a l ly  sam p les  were 
A
o b ta in e d  w h ich  showed s l i g h t  t u r b i d i t y  by r e f l e c t e d  l i g h t .  They 
were n o t  r e g a rd e d  as r e l i a b l e  i n  the  c a r r y i n g  ou t o f  t h e  t e s t s  
th o u g h  t h e y  gave s a t i s f a c t o r y  r e s u l t s  when compared w i t h  c o n t r o l s  
o f  c o l l o i d a l  go ld  w h ich  conform ed t o  t h e  s t a n d a r d  r e q u i r e m e n t s .  
TECHNIQUE OF EXAMINING CEREBRO-SPINAL FLUID BY THE COLLOIDAL GOLD 
TEST. The t e s t  i s  c a r r i e d  o u t  a s  f o l l o w s ; -  E le v e n  d ry  t e s t  t u b e s  
c le a n e d  by t h e  p r o c e s s  p r e v i o u s l y  d e s c r i b e d ,  a re  p la c e d  i n  a  t e s t  
tu b e  r a c k  and num bered. I n  t h e  f i r s t  t e s t  tu b e  0 .9  c . c . o f  a  0 . 4 /  
s o l u t i o n  o f  pure  soa ium  ch ldnride  i s  p l a c e d :  i n  e a c h  o f  t h e  r e s t  
o f  th e  t u b e s  0 .5  c . c .  To t h e  f i r s t  t e s t  tu b e  0 .1  c . c .  o f  t h e  
f l u i d  u n d e r  e x a m in a t io n  i s  a d d e d .  A f t e r  m ix in g ,  0 .5  c . c .  i s  w i th -  
: drawn from  tu b e  N o .l  and added t o  tu b e  No. 2 .  T h is  p r o c e s s  of 
a b s t r a c t i o n  o f  0 .5  c . c .  from  one tu b e  and i t s  a d d i t i o n  t o  t h e  n e x t  
tu b e  i s  r e p e a t e d  down th e  s e r i e s ,  t h e  l a s t  p o r t i o n  b e in g  r e j e c t e d .  
This l e a v e s  each  tu b e  w i t h  a c o n te n t  of 0 .5  c . c . a n d .  g iv e s  t h e  fo l lo w . 
: i n g  s e r i e s  o f  d i l u t i o n  o f  c e r e b r o - s p i n a l  f l u i d , 1 - 1 0 ,1 ^ 2 0 ,1 - 4 0 ,  
1 -8 0 ,1 -1 6 0 ,  e t c .
To eaChjtube 2 .5  c . c .  o f  c o l l o i d a l  g o ld  a re  ad d ed . A c o n t r o l  
tu b e  c o n ta in in g  0 .5  c . c .  o f  a 0 . 4 /  sod ium  c h l o r i d e  s o l u t i o n  may be 
added to  t h e  s e r i e s  t o  s e r v e  as  a s t a n d a r d  o f  c o l o u r .  V a r io u s  ty p e s  
o f  r e a c t i o n  may o c c u r .  These f a l l  i n t o  3 g r o u p s ,  v i z : - ( l )  PARETIC,
(2)LUETIC, and (S)MENINGITIC. These names w ere  employed b e f o r e  th e
t e s t  had been  w id e ly  a p p l i e d  i n  d i s e a s e s  o th e r  t h a n  s y p h i l i s .  They
must be a c c e p te d  as  a r b i t r a r y  te rm s  and n o t  n e c e s s a r i l y  c a r r y i n g  any
a e t i o l o g i c a l  s i g n i f i c a n c e  as  t h e i r  names m ight im p ly .
v l } /
(2 3 )
(1) The P a r e t i c  t y p e  o f  r e a c t i o n ; -  Com plete p r e c i p i t a t i o n  o f  
go ld  o c c u r s  i n  t h e  f i r s t  t h r e e  t o  s i x  t u b e s  on s t a n d i n g  f o r  
24 h o u r s .
(2) The L u e t ic  t y p e  o f  r e a c t i o n : -  D i s c o l o u r a t i o n  o f  t h e  g o ld  
s o l u t i o n  o c c u rs  i n  t h e  t h i r d  t o  s i x t h  t u b e s  (1 - 4 0 ,  1 -8 0 ,  1-160  
d i l u t i o n )  b u t  co m p le te  p r e c i p i t a t i o n  does  n o t  r e s u l t .  I n  
a d d i t i o n  f a i n t  ch an g es  i n  c o lo u r  a re  f r e q u e n t l y  o b se rv e d  i n  
tu b e s  1 and 2 .
(3) The M e n in g i t i c  t y p e  o f  r e a c t i o n : -  The c o lo u r  changes  
o c cu r  f u r t h e r  down i n  t h e  s e r i e s ,  t u b e s  7 and 8 b e in g  c h i e f l y  
a f f e c t e d .
In  t h e  c o u rs e  o f  t h i s  r e s e a r c h  i t  was fo u n d  t h a t  t h e  s o -  
c a l l e d  m e n in g i t i c  r e a c t i o n  i s  n o t  r e l i a b l e ,  v a r y in g  r e s u l t s  
b e in g  o b ta in e d  i n  c a s e s  o f  m e n i n g i t i s  and m e n i n g i t i c  c u rv e s  b e in g  
e n c o u n te re d  i n  d i s e a s e s  o t h e r  t h a n  m e n i n g i t i s  when t h e  speciipan  
of c e r e b r o - s p i n a l  f l u i d  was b iood  c o n ta m in a te d .  G ru ick sh an k  
s u g g e s t s  t h a t  t h e  r e a c t i o n s  fou nd  i n  a c u te  and sub  a c u te  
m e n in g i t i s  a r e  c a u se d  by  le a k a g e  o f  se rum  p r o t e i n  t h r o u g h  t h e  
damaged m en inges .
The e f f e c t  o f  v a r y i n g  d e g re e s  o f  b lo o d  c o n ta m in a t io n  o f  a 
no rm al c e r e b r o - s p i n a l  f l u i d  on t h e  c o l l o i d a l  g o ld  r e a c t i o n  
has  been  s t u d i e d  and w i l l  s u b s e q u e n t ly  be r e f e r r e d  t o  ( s e e  p . #5 ^ )
I n c u b a t io n s  o f  n o rm al f l u i d s  c o n ta m in a te d  w i t h  o rg an ism s  
( s ta p h y lo c c u s  a l b u s ,  b a c i l l u s  c o l i ,  and pneum ococcus) d i d  n o t  
p r o d u c e /
(2 4 )
p roduce  m e n in g i t io  e u r v e e .
R e s u l t s  c an n o t  be  r e a d  s a t i s f a c t o r i l y  by  a r t i f i c i a l  l i g h t .  
The r e a d i n g s  a re  t a k e n  im m e d ia te ly  and a g a in  i n  34 h o u rs  t i m e .  
C e r e b r o - s p i n a l  f l u i d ,  k e p t  i n  a  l a b o r a t o r y  i c e - c h e s t  would 
ap p ea r  t o  r e t a i n  i t s  c h a r a c t e r i s t i c  r e a c t i o n  w i t h  c o l l o i d a l  
g o ld  i n d e f i n i t e l y .  One spec im en  gave a  t y p i c a l  l u e t i c  r e a c t i o n  
a f t e r  b e in g  s t o r e d  f o r  3 m o n th s .
The R e co rd in g  o f  R e s u l t s : -  F o r  t h i s  p u rp o se  one o f  t h e
t h r e e  fo l lo w in g  m ethods may be e m p lo y e d :-
(1) The a c t u a l  d e s c r i p t i o n  o f  th e  c o lo u r  changes  o b s e r v e d .
T h is  i s  t h e  method w h ic h  i s  recommended f o r  r e c o r d i n g  
l a b o r a t o r y  r e s u l t s ,  th o u g h  somewhat cumbersome f o r  r e f e r e n c e  
i n  th e  c o u rse  o f  a  p a p e r .  By t h i s  method th e  t h r e e  ty p e s  
o f  r e a c t i o n  would be shown a s  f o l l o w s : -
(a) PARETIC REACTION.
( 1 .  3 .  g .  4 .  ) 5 .  6 .  7 .  (8 .  9 .  1 0 .  1 1 .  )
P r e c i p i i a t e d . ~  B lu e -  P u r -  F a i n t  P in k .
p u r p l e . p i e .  p u r p l e .
(b) LUETIC REACTION.
1 . 3 .  ( 3 .  4 .  5 . ) 6 . ( 7 .  8 . 9 .  1 0 .  1 1 . )
P in k .  F a in t  P u r p l e .  F a i n t  P in k ,
p u r p l e .  p u r p l e .
(c )  MENINOITIC REACTION.
( 1 .  3 .  g .  4 .  5 .  6 . ) ( 7 .  8 . 9 . ) (1 0 .  1 1 . )
P in k .  P u rp Ie T  P in k .
(3) The c o lo u r  changes  may be i n d i c a t ê d  by  n u m e ra ls ,  t h i s  method
b e in g  s p e c i a l l y  s u i t a b l e  f o r  p u rp o s e s  o f  p u b l i c a t i o n .  T h u s : -
y  .
(24)
5 r e p r e s e n t s  a tu b e  i n  w h ich  co m p le te  c o a g u l a t i o n  and 
— p r e c i p i t a t i o n  o f  g o ld  h a s  o c c u r r e d ,  l e a v i n g  t h e  
s u p e r n a t a n t  f l u i d  q u i t e  c o l o u r l e s s .
4 . r e p r e s e n t s  a s l a t y  b lu d  c o l o u r .
Q, " " deep  b lu e  **.
2 . " " p u r p le  "
1 . w " f a i n t  p u r p le  c o l o u r .
0 . " no c o lo u r  c h an g e .
By t h i s  m ethod t h e  r e a c t i o n s  w ould  be shown as f o l lo w s
(a) PARETIC REACTION 5 5 5 5 4 3 2 0 0 0 0
(b) LUETIC ” 0 1 2 2 2 1 0 0 0 0 0
(c) MENINGITIC ” 0 0 0 0 0 0 2 2 2 0 0
(6) The r e s u l t s  may be r e p r e s e n t e d  g r a p h i c a l l y  as  f o l l o w s : -
L u e t i c  C u m k ^ ,
Cu r v e
L .J
i - j
//
I t  has  a l r e a d y  b een  s t a t e d  t h a t  t h e  m e n in g i t io  c u rv e  would 
appea r  t o  be of d o u b t f u l  v a l u e .  The f o l l o w in g  e x p e r im e n t  was 
c a r r i e d  out w i th  a  no rm al c e r e b r o - s p i n a l  f l u i d  
0 .5  c . c .  o f  a n o rm al f l u i d  was p la c e d  i n  each  o f  f o u r  t u b e s .
To th e  f i r s t  0 .0 2 5  c . c .  o f  no rm al b lo o d  was ad ded , t o  t h e  
second 0 .0 5  c . c .  t o  th e  t h i r d  0 .6  c . c .  and t o  t h e  f o u r t h  
0 .4  c . c .
The f l u i d s  w ere  t h e n  t e s t e d  w i t h  c o l l o i d a l  g o ld  w i t h  t h e  
f o l lo w in g  r e s u l t s  
Tube l /
(86 )
Tube 1 (0 .0 8 5  c . c .  o f  b lo o d )  0 0 1 1 8  8 1 0 0 0 0
Tube 8 .  (0 .0 5  c . c .  o f  b lo o d )  0 0  0 1 1 1 1 0 0 0 0
Tube 6 . ( 0 .6  c . c .  o f  b lo o d )  0 0 0 0 1 1 8 8 8 8 1
Tube 4 .  ( 0 .4  c . c .  o f  b lo o d )  0 0 0 1 1 1 1 8 8 8 8
I t  would t h e r e f o r e  a p p e a r  t h a t  b lo o d  c o n ta m in a t io n  
r e n d e r s  a specim en  o f  c e r e b r o - s p i n a l  f l u i d  u n s u i t a b l e  f o r  
t e s t i n g  w i t h  c o l l o i d a l  g o ld .
RESULTS OF THE EXMINATIOh OF TEE CERBBRO-SPIMAL FLUID IN 
PISSEMMATED SCLEROSIS; -  F o r ty - o n e  c a s e s  o f D is s e m in a te d  
S c l e r o s i s  o r  -so l o r o  s i s- were exam ined i n  t h e  c o u rs e  o f  t h i s  
i n v e s t i g a t i o n .  A l l  sav e  two gave a l u e t i c  o r  p a r e t i c  
ty p e  o f  r e a c t i o n  t o  c o l l o i d a l  g o ld .  I t  i s  i n t e r e s t i n g  
t o  n o te  t h a t  t h e s e  two c a s e s  had been  c l i n i c a l l y  d ia g n o s e d  
as  a r t e r i o s c l e r o s i s  s i m u l a t i n g  d i s s e n i n a t e d  s c l e r o s i s ,  i n  
one c a se  by P ro f .T .K .M o n ro ,  i n  t h e  o t h e r  by  m y s e l f .  F iv e  
c a se s  gave a p a r e t i c  c u rv e ,  t h e  r e m a in d e r  p ro d u ce d  a l u e t i c  
r e a c t i o n .  The a v e ra g e  c e l l  coun t (One c a se  b e in g  e x c e p te d )  
was f i v e :  t h e  ty p e  o f  c e l l  a  s m a l l  ly m p h o cy te . I n  e v e ry
case  th e  c e r e b r o - s p i n a l  f l u i d  was c e n t r i f u g a l i z e d  and 
examined by  d a rk  ground  i l l u m i n a t i o n .  I n  two c a s e s  d o u b t f u l ,  
a c t i v e l y  m o t i l e  s p i r o c h a e t e s  were o b s e r v e d .  A ttem p ts  t o  
s t a i n  them  were u n s u c c e s s f u l  and t h e  r e s u l t  was a c c o r d i n g l y  
r e g a rd e d  as  n e g a t i v e .  In  a l l  t h e  o t h e r  c a s e s  o f  t h i s  
s e r i e s  d a rk  ground i l l u m i n a t i o n  y i e ld e d  no r e s u l t .
P r o t e i n /
(87)
P r o t e i n  c o n t e n t ; -  The R o s s - J o n e s  T e s t  was p o s i t i v e  i n  7 
c a se s  o r  17^ .
Wassermann R e a c t i o n : -  The Wassermanh r e a c t i o n  was p o s i t i v e  i n
9 c a s e s .  Oi t h e s e  c a s e s  t h e  W assermann r e a c t i o n  was p o s i t i v e
i n  b lood  and c e r e b r o - s p i n a l  f l u i d  i n  4  c a s e s :  i n  8 i t  was
p o s i t i v e  i n  b lo od  and n e g a t iv e  i n  c e r e b r o - s p i n a l  f l u i d :  i n
8 i t  was p o s i t i v e  i n  c e r e b r o - s p i n a l  f l u i d  and n e g a t i v e  i n
b lo o d .  I n  1 i t  was p o s i t i v e  i n  c e r e b r o - s p i n a l  f l u i d  and
th e  b lo o d  was n o t  exam ined ,
(81)
Moore r e c o r d s  t h e  r e s u l t s  o f  e x a m in a t io n  o f  t h e
c e r e b r o - s p i n a l  f l u i d  i n  88 c a s e s  o f m u l t i p l e  s c l e r o s i s ,  i n
80 o f  w hich  th e  d i a g n o s i s  was c l i n i c a l l y  c e r t a i n .  The
Wassermann r e a c t i o n  was n e g a t iv e  i n  a l l  t h e  c a s e s .  I n  t h e
80 c a s e s  o f  c e r t a i n  c l i n i c a l  d i a g n o s i s  t h e r e  was p l e o c y t o s i s
in  8 c a s e s ,  a p o s i t i v e  g l o b u l i n  r e a c t i o n  i n  18 c a s e s ,  and a
p a r e t i c  g o ld  cu rv e  i n  18 c a s e s .
(16)
Nixon fo u n d  t h e  g l o b u l i n  t e s t  p o s i t i v e  i n  o n ly  10% 
o f  c a s e s  and a p o s i t i v e  c o l l o i c . a l  g o ld  r e a c t i o n  in  abou t 50% 
o f  c a s e s .  These a r e  t h e  o n ly  p u b l i s h e d  r e c o r d s  o f  work 
on th e  c o l l o i d a l  g o ld  r e a c t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d . i n  
d is s e m in a te d  s c l e r o s i s  t h a t  I  have b een  a b le  t o  d i s c o v e r .  I t  
w i l l  be n o te d  t h a t  t h e y  show a c o n s i d e r a b le  d i s c r e p a n c y .  In  
M oore 's  c a s e s  90% w ere  p o s i t i v e  t o  c o l l o i d a l  g o ld  b u t  he 
s t a t e s  t h a t  i n  e a c h  o f  t h e s e  a p a r e t i c  cu rv e  was o b t a i n e d .  
Mixon* s /
(88)
M ixon 's  f i g u r e  o f  10% o f  c a s e s  show ing g l o b u l i n  i n c r e a s e  
more c l o s e l y  a p p ro x im a te s  t o  t h e  f i n d i n g s  r e c o rd e d  i n  t h i s  
p a p e r .
V a r i a t i o n s  i n  r e c o r d s  o f  c e l l  cou n t a re  i n e v i t a b l e  u n t i l  
some s t a n d a r d i z a t i o n  o f  m ethod  i s  e s t a b l i s h e d .  As r e g a r d s  
th e  r e s u l t s  o f  t h e  g l o b u l i n  t e s t s ,  t h e  R o ss - Jo n e s  and Bonne- 
Ape I t  t e s t s  w oula  ap p ea r  t o  be u n r e l i a b l e  as  a n e g a t iv e  r e s u l t  
i s  f r e q u e n t l y  o b se rv e d  i n  t h e  p r e s e n c e  o f  an o b v io u s  b lo o d  
c o n ta m in a t io n ,  t h e  a lc o h o l  t e s t  i s  p o s i t i v e  i n  a lm o st e v e ry  
case  and f r e q u e n t l y  c a u se s  a p r e c i p i t a t e  i n  a n o rm al f l u i d .
The a p p l i c a t i o n  o f  p e r c e n ta g e s  t o  a  s m a l l  number o f  c a s e s  su c h  
as  i s  com prised  in  N ix o n 's  and M o o re 's  r e p o r t s  and a l s o  i n  
t h i s  p a p e r  i s  bound t o  g iv e  m is l e a d i n g  r e s u l t s .  So f a r  as  
t h e  r e s u l t s  o f  t h e  p r e s e n t  r e s e a r c h  a re  c o n ce rn e d  t h e  c e r e b r o ­
s p i n a l  f l u i d  p i c t u r e  i n  d i s s e m in a te d  s c l e r o s i s  i s ,  i n  t h e  
m a j o r i t y  o f  c a s e s ,  (1) a no rm al c e l l  c o u n t ,  (8) a  n e g a t i v e  
Wassermann r e a c t i o n ,  (3) a  n e g a t i v e  r e a c t i o n  t o  t h e  g l o b u l i n  
t e s t s  and (4) a  l u e t i c  o r  p a r e t i c  r e a c t i o n  t o  c o l l o i d a l  g o ld .
The D ia g n o s is  o f  D is s e m in a te d  S c l e r o s i s .
The r e c o g n i t i o n  o f  t h i s  d i s e a s e  p r e s e n t s  l i t t l e  d i f f i c u l t y  
i f  t h e  d i a g n o s i s  be l i m i t e d  t o  c a s e s  i n  w h ich  we can  d e m o n s tra te  
s p a s t i c  p a r a p l e g i a ,  i n t e n t i o n  t r e m o r ,  s c a n n in g  s p e e c h ,  p r im a ry  
o p t i c  a t r o p h y  and n y s ta g m u s . Such c a s e s  a re  o f  r e l a t i v e l y  
r a r e  c l i n i c a l  i n c id e n c e  and p r o b a b ly  r e p r e s e n t  t h e  t e r m i n a l  
s t a g e  of t h e  f u l l y  d e v e lo p e d  d i s e a s e ;  a  s t a g e  w h ich  i t  would 
a p p e a r /
(89 )
ap p ea r  by no means a l l  o a s e s  a t t a i n .
Most c l i n i c i a n s  would  a s s e n t  t o  a d i a g n o s i s  o f  d i s s e m i m t e d  
s c l e r o s i s  i n  a case  w h ich  p r e s e n t e d  a l l  t h e  ab o v e-m en tio n ed  
s i g n s  o f  th e  d i s e a s e  w i t h  th e  e x c e p t io n  o f ,  s a y ,  optAc a t r o p h y  
o r  s c a n n in g  s p e e c h ,  a f a c t  w h ich  l o g i c a l l y  r a i s e s  th e  q u e s t io n  
as  t o  how many, and w h ich ,  o f  t h e s e  s o - c a l l e d  c l a s s i c a l  s i g n s  
a r e  e s s e n t i a l  f o r  a  d i a g n o s i s .  D u rin g  t h e  p r o g r e s s  o f  t h i s  
r e s e a r c h  th e  o p in io n  h a s  g r a d u a l l y  been  form ed t h a t  t h e  p re s e n c e  
of any one o f  t h e  c l a s s i c a l  s i g n s  s h o u ld  a ro u s e  g rav e  s u s p i c i o n  
o f  d i s s e m in a te d  s c l e r o s i s  and t h a t  t h e  d i s e a s e  i s  o f  v e r y  
much w id e r  i n c id e n c e  t h a n  i s  g e n e r a l l y  su p p o se d .  I n  t h i s  
c o n n e c t io n  t h e r e  would a p p e a r  t o  be A n su ff ic i@ n t  a p p r e c i a t i o n  
o f  t h e  im p o r ta n c e  o f  t h e  e a r l y  r e c o g n i t i o n  o f  SYMPTOMS 
s u g g e s t in g  th e  o n s e t  o f  t h i s  d r e a d f u l  d i s e a s e .  I n  t h e  v a s t  
m a j o r i t y  o f  c a s e s  a a i a g n o s i s  o f  s o - c a l l e d  ' f u n c t i o n a l *  
d i s e a s e  i s  made, more e s p e c i a l l y  as  t h e  s e l e c t e d  v i c t i m  i s  
p r e f e r a b l y  a g i r l  i n  e a r l y  a d u l t  l i f e ,  w i t h  t h e  r e s u l t  t h a t  
t h e  symptoms a re  d i s m is s e d  a s  b e in g  o f  t r i f l i n g  c l i n i c a l  
im p o r ta n c e .  On s e v e r a l  o c c a s io n s  d u r in g  t h i s  r e s e a r c h  
c a s e s  have been e n c o u n te re d  g iv in g  c l e a r l y  su c h  a  h i s t o r y  
and i n  one o r  two i n s t a n c e s  t h e  d i a g n o s i s  of h y s t e r i a  had 
been  con firm ed  by e x p e r t  n e u r o l o g i s t s .  I t  would a p p e a r  t h a t  
t h e  p r e s e n t l y  a c c e p te d  a r b i t r a r y  d i f f e r e n t i a t i o n  o f  n e rv o u s  
d i s e a s e s  i n t o  ' f u n c t i o n a l *  and 'o r g a n ic *  i s  u n j u s t i f i a b l e  
a s /
( 30)
as t h e r e  a re  many i n d i c a t i o n s  t h a t  de rangem en t o f  f u n c t i o n
f r e q u e n t l y ,  i f  n o t  a lw a y s ,  p r e c e d e s  d e m o n s tra b le  a n a to m ic a l
change and t h a t  many o f  t h e  s o - c a l l e d  f u n c t i o n a l  d i s e a s e s
have a d e f i n i t e  u n d e r l y i n g  b io - c h e m ic a l  b a s i s ,  a f a c t  w hich
w i l l  p ro b a b ly  r e c e i v e  w id e r  r e c o g n i t i o n  i n  t h e  f u t u r e  when
t h e  im p o r ta n c e  o f  s e r o l o g i c a l  r e a c t i o n s  i s  more f u l l y
re c o g n iz e d  and t h e i r  a p p l i c a t i o n  a d o p te d  on a v e ry  much
l a r g e r  s c a l e  t h a n  a t  p r e s e n t  o b t a i n s ,  even i n  s c i e n t i f i c
h o s p i t a l  p r a c t i c e .  Such derangem ent o f  f u n c t i o n  g iv e s
d e f i n i t e  i n d i c a t i o n s  o f  i t s  p r e s e n c e  i n  th e  fo rm  o f  symptoms
w hich  i n  d i s s e m in a te d  s c l e r o s i s  a r e  f r e q u e n t l y  t r a n s i e n t
b u t  none th e  l e s s  r e a l ,  y e t  t h e s e  w a rn in g  s i g n a l s ,  ( f o r
t h e y  a re  l i t t l e  e l s e ) ,  a re  f r e q u e n t l y  d i s r e g a r d e d  u n t i l
o rg a n ic  change h a s  t a k e n  p la c e  and a s o - c a l l e d  's ig n *  has
become d e m o n s t r a b le .  The adven t o f  su c h  a s i g n  r e a l l y
i n d i c a t e s  f a i l u r e  t o  r e c o g n i s e  t h e  d i s e a s e  i n  what i s
p e rh a p s  th e  o n ly  s ta g e  in  w h ich  c u re  may be lo o k ed  f o r .
The im p o r ta n c e  of t h i s  a t t i t u d e  to w a rd s  m ed ic in e  h a s  b een
(22) (25)
r e p e a t e d l y  u rg e d  by  S i r  James McKenzie.
The s i g n i f i c a n c e  of s l i ^ t  t r a n s i t o r y  symptoms as  an
e a r l y  m a n i f e s t a t i o n  o f  d i s s e m in a t e d  s c l e r o s i s  h a s  been
(24)
r e c e n t l y  em phasized  by H ead. Of t h e s e  t h e  most im p o r ta n t  
would ap p ea r  t o  be t r a n s i e n t  d i p l o p i a  and s l i g h t  im p a irm en t 
o f  b l a d d e r  f u n c t i o n .  As r e g a r d s  t h e  i n c id e n c e  of d i p l o p i a ,  
i t /
(31)
i t  would seemjbhat t h i s  i s  an e a r l y  symptom w h ic h  s h o u ld  c a r e f u l l y  
be i n q u i r e d  f o r  i n  e v e ry  c a s e  of s u s p e c te d  d i s s e m in a t e d  s c l e r o s i s .  
In  many c a s e s  i t  i s  a p p a r e n t l y  f l e e t i n g  i n  i t s  m a n i f e s t a t i o n s  
and a v e ry  c a r e f u l  i n t e r r o g a t i o n  of t h e  p a t i e n t  s h o u ld  be u n d e r -  
: t a k e n  w i t h  a view  t o  a s c e r t a i n i n g  w h e th e r  o r  n o t  i t  h a s  e v e r  
been  e x p e r ie n c e d .  Should  t h e  m a n i f e s t a t i o n  o f  d i p l o p i a  be 
i ore l a s t i n g ,  su c h  c a s e s  u s u a l l y  r e p o r t  t o  an oph thalm ic  su rg e o n  
and i t  i s  i n t e r e s t i n g  t o  n o t e ,  i n  t h e  l i g h t  o f  t h e  a e t i o l o g i c a l  
b a s i s  p r e s e n t l y  t o  be d i s c u s s e d ,  t h a t  t h e  r o u t i n e  t r e a tm e n t  
adop ted  by  most eye s p e c i a l i s t s  i s  t h e  a d m i n i s t r a t i o n  o f  i o d id e  
o f  p o ta s s iu m .  T h is  d ru g  would a p p e a r  t o  be u se d  e m p i r i c a l l y .
I t  i s  d e s i r e d  s t r o n g l y  t o  em phasize  t h e  d e s i r a b i l i t y  o f  a l l  
su ch  c a s e s  b e in g  t h o r o u g h ly  exam ined anu s u c h  e x a m in a t io n  sh o u ld  
alw ays i n c lu d e  an i n v e s t i g a t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  
p i c t u r e .  D ip lo p ia  i s  a l s o  a f a i r l y  common e a r l y  symptom of 
t a b e s  b u t  i n  th e  l a t t e r  d i s e a s e  perm anen t p a l s y  o f  one o r  more 
o f  th e  e x t e r n a l  o c u l a r  m u sc le s  d e v e lo p s ,  w i t h  r e s u l t i n g  s t r a b is m u s .  
Such e x t e r n a l  o c u la r  p a l s y  i s  somewhat r a r e  i n  d i s s e m in a t e d  
s c l e r o s i s  b u t  does o c c u r ,  a s  t h e  c a se  r e p o r t e d  on page 66 
w i l l  e x e m p li fy .
The r e c o g n i t i o n  o f  s l i g h t  im pa irm en t o f  b l a d d e r  f u n c t i o n  
i s  of no l e s s  im p o r ta n c e  among t h e  e a r l i e s t  symptoms o f  
d is s e m in a te d  s c l e r o s i s .  Such  im pa irm en t may t a k e  t h e  form  
of s l i g h t  r e t e n t i o n ,  b u t  more f r e q u e n t l y  p a t i e n t s  co m p la in  
( o f t e n / o n l y /
(32)
(on ly  when q u e s t io n e d )  o f  p r e c i p i t a n c y  o f  m i c t u r i t i o n .  T here  
h a s ,  i n  a d d i t i o n ,  f r e q u e n t l y  been  n o te d  i n  th e  c o u rs e  o f t h i s  
i n v e s t i g a t i o n  a n o th e r  symptom o f  r e l a t i v e l y  common o c c u r re n c e  
in  e a r l y  d i s s e m in a te d  s c l e r o s i s ,  v i z ; -  t h e  o n se t  o f  p e r s i s t e n t  
n o c t u r n a l  e m is s io n s .  T h is  symptom a l s o  p o i n t s  t o  lum bar 
in v o lv e m e n t .
Most w r i t e r s  a t t a c h  g r e a t  im p o r ta n c e  t o  t h e  EXTENSOR PLANTAR 
REFLEX as b e in g  one o f  th e  most im p o r ta n t  and e a r l i e s t  d e f i n i t e  
s ig n s  of th e  p re s e n c e  o f  t h i s  d i s e a s e  b u t  th e  f a c t  t h a t  i t  i s  
no t  a b s o l u t e l y  e s s e n t i a l  t o  a d i a g n o s i s ,  t h e  fo l lo w in g  c a se  
w i l l  e x e m p l i f y : -
A CASE OF DISSEFilNATED SCLEROSIS IN \7HICH, ON ADMISSION TO 
HOSPITAL, THE PLÆTAR REFLEXES WERE FLEXOR, ALL THE OTHER 
CARDINAL .SIGNS OF THE DISEASE BEING PRESENT.
Case 9 .  D.Mcp. Aet .2 2 .  A dm itted  1 6 / l / 2 0 ,  c o m p la in in g  o f  l o s s  
of power o f  l e g s  and g e n e r a l  w eakness o f  3& yea rs*  d u r a t i o n .  
Symptoms f o l lo w e d  on h i s  b e in g  b u r i e d  a l i v e  by a s h e l l  ( J u l y ,  1916) 
At th e  b e g in n in g  had i n c o n t in e n c e  and he th e n  n o te d  a change i n  
sp e e c h .  P re v io u s  h e a l t h  e x c e l l e n t .
CONDITION ON ADMISSION:- P a le  and a n ae m ic . S u p e r f i c i a l
abdom inal r e f l e x e s  a b s e n t .  Knee j e r k s : -  R . f  L . f  + .
Tendo A c h i l l i s  j e r k :  R +: L 4 +  . .Ankle c lo n u s  R + . L + + . 
P a t e l l a r  c lo n u s  R 4 . L e f t  4 4 . P l a n t a r  r e f l e x e s  b o t h  f l e x o r  
on a d m is s io n .  G ross i n t e n t i o n  t r e m o r .  L a t e r a l ,  v e r t i c a l  and 
o s c i l l a t o r y  n y s tag m u s . Speech  s lo w , d e l i b e r a t e  and t y p i c a l l y  
" s c a n n in g ” . Fundi o/E  D isc s  c h a lk y  g r e y  w i t h  v e r y  c l e a r  cu t  
m a rg in s .
T h is  case  v/as k e p t  u n d e r  o b s e r v a t io n  f o r  s e v e r a l  m onths and 
t h e  p l a n t a r  r e s p o n s e  was fo u nd  t o  be v a r i a b l e  -  f i n a l l y  i t  
became d e f i n i t e l y  e x t e n s o r  on b o th  s i d e s .
Such c a s e s  w ou la ,  h ow ever ,  a p p e a r  t o  be r a r e  and i n  t h e  
m a jo r i ty  o f  i n s t a n c e s  t h e  e x te n s o r  p l a n t a r  r e f l e x  i s  one o f  
t h e /
(S3)
th e  f i r s t  d e f i n i t e  s i g n s  t h a t  can  be e l i c i t e d .  To t h i s  e a r l y
(85)
and a lm ost c o n s t a n t  in v o lv e m en t o f  t h e  p y ra m id a l  t r a c t  Brouwer
has a s c r ib e d  a b i o l o g i c a l  s i g n i f i c a n c e  %s t h i s  t r a c t  a p p e a rs  l a t e
b o th  i n  phy lo geny  and on tog en y  and may t h e r e f o r e  be s p e c i a l l y
l i a b l e  t o  a t t a c k .  I n  man t h e  p y ram id s  a re  t h e  l a s t  f o r m a t io n s
(8 6 )
t o  appea r  i n  t h e  developm en t o f  t h e  Rhom bencephalon and t h e
d i r e c t  t r a c t  i s  s t a t e d  t o  be w a n t in g  i n  15% o f  c a s e s .  A w e l l -  
marked p y ra m id a l  t r a c t  a p p e a r s  t o  be a b s e n t  i n  most a n im a ls  even
i n  monkeys a l th o u g h  i t  i s  p r e s e n t  i n  t h e  a n th r o p o id  a p e s .
(87)
V a r i a t i o n s  i n  t h e  p y ra jà id a l  t r a c t s  i n  man do o c c u r .  I t
would a p p ea r  more p ro b a b le  t h a t  a p o s s i b l e  e x p l a n a t i o n  o f  t h e  
v u l n e r a b i l i t y  o f  th e  p y ra m id a l  t r a c t  may l i e  i n  i t s  ex trem e  l e n g t h .
Once an e x te n s o r  p l a n t a r  r e f l e x  i s  e s t a b l i s h e d  i t  4 s  u s u a l l y  
c o n s id e re d  t o  be p e rm a n e n t ly  p r e s e n t .  Such a s t a te m e n t  must be 
a cc ep ted  w i th  r e s e r v e .  V a r i a t i o n s  i n  t h e  p l a n t a r  r e f l e x  have 
been  f r e q u e n t l y  o b se rv ed  (due c a r e  b e in g  d e v o te d  t o  t h e  e x c lu s io n  
o f  th e  f a l l a c i e s  o f  t h e  B a b in sk i  s ig n )  c u r in g  th e  c o u rse  o f  t h i s  
r e s e a r c h  and t h i s  has  b een  more s p e c i a l l y  n o te d  i n  c a s e s  u n d e r  
t r e a t m e n t .  In  1918 t h r e e  c a s e s  o f  h e m ip le g ia  o c c u r r in g  i n  
young b l u e j a c k e t s  came u n d e r  my o b s e r v a t i o n  -  i n  none o f  t h e s e  
ca se s  co u ld  o bv ious  cau se  be fo u n a  t o  acco u n t  f o r  t h e  c o n d i t i o n  
and i n  e a c h  c a se  t h e  s i g n s  c o m p le te ly  d i s a p p e a r e d  a f t e r  a s h o r t  
la p se  o f  t im e .  A p r o v i s i o n a l  d i a g n o s i s  o f d i s s e m in a te d  s c l e r o s i s  
v^as made, and r e c e i v e d  t h e  s u p p o r t  o f  S i r  Humphrey Davy R o l l e s t o n .  
S e rv ice  c o n d i t i o n s  p r e v e n te d  a c a r e f u l  s e r o l o g i c a l  i n v e s t i g a t i o n  
o f /
(34)
of t h e s e  o a s e s .
These v a r i a t i o n s  i n  t h e  p l a n t a r  r e s p o n s e  m igh t be 
a t t r i b u t e d  e i t h e r  t o  t h e  a c t i o n  o f  a t o x i n  on t h e  p y ra m id a l  
t r a c t ,  su c h  a c t i o n  b e in g  te m p o ra ry  i n  i n c i d e n c e ,  o r  t o  p re s s u re  
due t o  round  c e l l e d  i n f i l t r a t i o n ,  s u c h  p r e s s u r e  b e in g  s u b s e -  
:q u e n t ly  rem oved . These t h e o r i e s  w i l l  be c i s c u s s e d  l a t e r
when t h e  a e t i o l o g y  o f  t h e  d i s e a s e  i s  c o n s i d e r e d .
The one s i g n  w hich  i s  common t o  a l l  t h e  c a s e s  o f  d is s e m -  
z in a te d  s c l e r o s i s  i n c l u d e d  i n  t h i s  r e s e a r c h  i s  ABSENCE OF THE 
ABDOMINAL REFLEX. T h is  may b e ,  And i n  f a c t  f r e q u e n t l y  i s ,  
a t  f i r s t  u n i l a t e r a l  b u t  i n  t h e  g r e a t  m a j o r i t y  o f  e s t a b l i s h e d  
c a se s  t h e  s u p e r f i c i a l  ab d o m in a l r e f l e x e s  a r e  l o s t  on b o th  
B id es  th o u g h  th e  e p i g a s t r i c  r e f l e x  may be r e t a i n e d .  I n  
h y s t e r i a  and o t h e r  f u n c t i o n a l  n e rv o u s  d i s e a s e s  t h i s  r e f l e x  
has  been  found  f r e q u e n t l y  t o  be e x a g g e r a t e a .  A p o s s i b l e  
e x p la n a t io n  o f  th e  c o n s t a n t  l o s s  o f  t h e  s u p e r f i c i a l  abdom inal 
r e f l e x  i s  pu t  fo rw a rd  l a t e r  i n  t h i s  p a p e r ,  (p .  45  )
I t  i s  d e s i r e d  h e r e  t o  o b se rv e  t h a t  i n  c a s e s  w here t h e  s c l e r o s i s  
i s  p u r e ly  c e r e b r a l  i n  d i s t r i b u t i o n ,  t h e  ab d o m in a l r e f l e x  might 
r e a s o n a b ly  be e x p e c te d  t o  be r e t a i n e d .
As r e g a r d s  t h e  OCULAR MANIFESTATIONS o f  t h i s  d i s e a s e ,  
r e f e r e n c e  h as  a l r e a d y  b e en  made t o  t h e  im p o r ta n c e ,  f ro m  t h e  
p o in t  o f  view o f  e a r l y  d i a g n o s i s ,  t o  be a t t a c h e d  t o  a  h i s t o r y  
of t r a n s i e n t  d i p l o p i a  and th e  o c c a s i o n a l  i n c i d e n c e  o f  
s t r a b is m u s  has  a l s o  been  m e n t io n e d .  C l i n i c a l l y  one i s  
f r e q u e n t l y /
( 35)
f r e q u e n t l y  s t r u c k  by  a  c u r io u s  a p p e a ra n c e  o f  d i s s o c i a t e d  
a c t i o n  o f  t h e  eyes  i n  c a s e s  o f  d i s s e m in a t e d  s c l e r o s i s  
and t h i s  a p p e a ra n c e  i s  f r e q u e n t l y  m arked even  when t h e  
p a t i e n t s  do n o t  com p la in  o f  d i p l o p i a . ( H e t e r o p h o r i a ) .
The o p t i c  a t r o p h y  w hich  so f r e q u e n t l y  o c c u r s  i n  
d i s s e m in a te d  s c l e r o s i s  was fo r r a e r ly  r e g a r d e d  a s  b e in g  
"primary* i n  ty p e  th o u g h  d i f f e r i n g  i n  c o lo u r  and d i s t r i b u -  
: t i o n  from  t h e  as t r o p h y  o f  t a b e s  and g e n e r a l  p a r a l y s i s  o f  
th e  I n s a n e .  I t  i s  now r e c o g n i s e d  t h a t  t h e  a t r o p h y  i n  
d i s s e m in a t e d  s c l e r o s i s  i s  f r e q u e n t l y  s e c o n d a ry  to  a  r e t r o ­
b u l b a r  n e u r i t i s  and t h a t  i t s  o n s e t  i s  u s u a l l y  p r e c e d e d  by 
a  c e n t r a l  c o lo u r  sco to m a . I n  t h i s  c o n n e c t io n  i t  i t  i n t e r ­
t e s t i n g  to  n o te  t h a t  D r. John  G i l c h r i s t  h a s  r e p o r t e d  to  me 
a  c a se  o f  d i p l o p i a  o c c u r r i n g  i n  a  young a d u l t  and accom pan- 
: i e d  by  s ig n s  o f  s l i g h t  r e t r o b u l b a r  n e u r i t i s .  The r e a d e r  
i s  h e r e  r e f e r r e d  to  a  c o n s i d e r a t i o n  o f  Case 152, p .  102  
and Case 174 p .  7 0 .  R e fe re n c e  h a s  a l r e a d y  b e e n  made i n  t h i s  
p a p e r  t o  t h e  o p in io n  t h a t  h a s  b e en  fo rm ed , t h a t  a  c a s e  w hich  
shows d e f i n i t e l y  a  s i n g l e  one o f  t h e  c a r d i n a l  s i g n s  o f  
d i s s e m in a te d  s c l e r o s i s  sh o u ld  be  r e g a r d e d  w i t h  g r a v e  s u s p i c i o n ,  
i t  w i l l  be  shown i n  t h e  f o l lo w in g  p a g e s  t h a t  t h e r e  i s  a  d e f i n i t e  
p i c t u r e  i n  t h e  c e r e b r o - s p i n a l  f l u i d  i n  d i s s e m in a t e d  s c l e r o s i s ,  
and i t  i s  recommended t h a t  i n  a l l  s u s p i c i o u s  c a s e s  t h e  c e r e b r o ­
s p i n a l  f l u i d  s h o u ld  be  exam ined . P a r t i c u l a r l y  i s  t h i s  u r g e d  
i n  c a s e s  o f  s o - c a l l e d  " i d io p a t h ic *  p r im a ry  o p t i c  a t r o p h y ,  
m any/
( 36 )
many o f  w hich  may b e  fo u nd  to  be  c a s e s  o f  d i s s e m in a t e d  
s c l e r o s i s  w h ich  i s  p u r e l y  c e r e b r a l  i n  d i s t r i b u t i o n .  The 
im p o r ta n c e  o f  an  i n v e s t i g a t i o n  o f  t h e s e  c a s e s  b e in g  made w i l l  
be more e v id e n t  when t h e  a e t i o l o g y  and t r e a t m e n t  o f  t h e  
d i s e a s e  have  b e e n  c o n s id e r e d .
No f a c t s  c a l l i n g  f o r  s p e c i a l  comment h av e  b e e n  o b s e rv e d
as  r e g a r d s  t h e  i n c id e n c e  o f  SCMNING SPEECH o r  NYSTAGMUS.
A h i s t o r y  o f  t h e  p a s t  o c c u r r e n c e  o f  INTENTION TREMOR may 
o c c a s i o n a l l y  be e l i c i t e d ,  t h e  p a t i e n t  i n  su ch  c a s e s  s t a t i n g  
t h a t  he  h a s  n o te d  a  d i f f i c u l t y  i n  p e r fo rm in g  c e r t a i n  a c t s ,  
e . g .  r a i s i n g  a cup t o  h i s  l i p s ;  o r  t h e  o n s e t  o f  t h e  t r e m o r  
may I n t e r f e r e  w i th  s p e c i a l i s e d  f u n c t i o n ,  a s  i n  t h e  c a s e  o f  
a  p r o f e s s i o n a l  v i o l i n i s t ,  whose a t t e m p t s  to  p l a y  h i s  i n s t r u -  
:ment p ro d u ce d  a  c h a r a c t e r i s t i c  r e s u l t .  I n  t h i s  c o n n e c t io n  
i t  i s  o f  i n t e r e s t  to  n o t e  t h a t  t h e  i n t e n t i o n  t r e m o r  may be  
g r a p h i c a l l y  r e c o r d e d  by  a s k in g  t h e  p a t i e n t  t o  s i g n  h i s  name 
r a p i d l y .  i n  su ch  c a s e s  t h e  C h r i s t i a n  name i s  u s u a l l y  l e g i b l y  
w r i t t e n  w hereas  t h e  surnam e i s  i n d e c i p h e r a b l e  owing to  t h e  
c h a r a c t e r i s t i c  o n s e t  o f  t h e  t r e m o r  a t  t h e  end v o l u n t a r y  
a c t .  Such a  m ethod  may h e  employed f o r  t h e  p u rp o s e  o f  k e e p -  
: l i ig  a  p e r a a n e n t  r e c o r d  o f  t h e  d e g re e  o f  t h e  t r a a o r  and i s  
u s e f u l  f o r  p u rp o s e s  o f  co m p ariso n  w i t h  l a t e r  a t t e m p t s  i n  a  
p a t i e n t  u n d e r  p ro lo n g e d  t r e a t m e n t  w here t h e  q u e s t i o n  o f  
c l i n i c a l  im provem ent a r i s e s .
î h e  sys tem  o f  r e - s u r v e y  o f  p e n s i o n e r s  hy  m e d ic a l  h o a rd s
h a s /
( 37 )
h as  g iv e n  r i s e  to  o p p o r t u n i t i e s  o f  i n v e s t i g a t i n g  r e c o r d s  
w nicn  snow p l a i n l y  t h e  p r o g r e s s i v e  o n s e t  o f  t h e  s i g n s  o f  t h i s  
d i s e a s e .  The f o l lo w in g  c a s e  i s  appended a s  an exam ple 
J.W . a e t  35 , was i n v a l i d e d  o u t  o f  army 1 1 /5 /1 7  w i th  p r im a ry  
l a t e r a l  s c l e r o s i s .  A m e d ic a l  b o a rd  5 /9 /1 7  r e p o r t e d  s p a s t i c  
p a r a p l e g i a  and s l i g h t  p a l l o r  o f  o p t i c  d i s c s .  S u b seq u e n t  
b o a rd s  up to  1 0 /9 /1 9  c o n firm ed  t h e  above p i c t u r e .  On 
1 7 /3 /2 0  i n t e n t i o n  t r e m o r  was f i r s t  n o t e d .  He was a d m i t te d  
to  h o s p i t a l  2 /1 1 /2 0 .
On a d m is s io n : -  T h ere  was w eakness and s p a s t i c i t y  o f  b o t h  l e g s .  
Both  p l a n t a r  r e f l e x e s  w ere  e x t e n s o r .  Com plete  a n k le  c lo n u s  
e l i c i t e d  on b o t h  s i d e s .  Knee j e r k s  + 4 ,  p seudo  p a t e l l a r  
c lo n u s .  Abdominal r e f l e x e s  a b s e n t .  B i l a t e r a l  i n t e n t i o n  
t r e m o r .  P u p i l s  r e a c t e d  n o r m a l ly .  L a t e r a l  n y s ta g m u s .  No 
h i s t o r y  o f  d i p l o p i a .  Speech  was n o t  s t a c c a t o  b u t  p a t i e n t  
s t a t e d  t h a t  i t  became "muddled up"  when he  a t t e m p te d  t o  
speaic r a p i d l y .
6 b
V is u a l  A c u i ty ; R= Yy L = O p t ic  D is c s  b o th  d i s t i n c t l y
p a l e ,  t h e  a r t e r i e s  r e l a t i v e l y  s m a l l  -  an e a r l y  s t a g e  o f  o p t i c  
a t r o p h y .  .
Comment: -  i n  t h i s  c a s e ,  from th e  t im e  when p r im a ry  l a t e r a l  
s c l e r o s i s  was f i r s t  e s t a b l i s h e d ,  a  p e r i o d  o f  3# y e a r s  e la p s e d  
b e f o r e  o p t i c  a t r o p h y ,  i n t e n t i o n  t r e m o r ,  nystagm u s and 
a l t e r a t i o n  i n  sp e e c h  w ere  a l l  d e m o n s t r a b le  and t h e s e  s ig n s  
d e v e lo p ed  i n  t h e  above o r d e r .
THE AETIOLOGY OF DISSBMl'NATSD SCLEROSIS. U n t i l  r e c e n t l y ,
n o th in g  h a s  b e e n  known o f  t h e  a e t i o l o g y  o f  d i s s e m in a t e d
s c l e r o s i s  w h ich  h a s  a lw ays b e e n  r e g a r d e d  a s  i n c u r a b l e  and 
(2Ü)
T a t a l .  The s t a t e m e n t  i s  made by  m ost w r i t e r s  on  t h e
s u b j e c t  t h a t  d i s s e m in a t e d  s c l e r o s i s  i s  n o t  due  to  s y p h i l i s ,
th o u g h  t h i s  i s  d e n ie d  by  J a c o b s o h n .  S p e c i a l  a t t e n t i o n
h as  b e en  d e v o te d  i n  t h i s  r e s e a r c h ,  to  t h e  i n v e s t i g a t i o n  o f
t h e  p o s s i b i l i t y  o f  su ch  a  r e l a t i o n s h i p .  I t  i ia s  a l r e a d y  
b e e n /
( 38)
been s t a t e d  t h a t , i n  t h e  m a j o r i t y  o f  c a s e s  o f d i s s e m in a te d  
s c l e r o s i s  t h e  g l o b u l i n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  i s  n o t  
in c r e a s e d  and th e  c e l l  coun t i s  w i t h i n  no rm al l i m i t s ,  i . e .  
t h e r e  i s  i n  most c a s e s  an ab sen ce  o f  t h e  i n c r e a s e  o f  p r o t e i n  
and of t h e  p l e o c y t o s i s  t h a t  a re  so c h a r a c t e r i s t i c  o f  s y p h i l i t i c  
i n f e c t i o n .  A p o s s i b l e  e x p la n a t i o n  o f  t h e  o c c u r r e n c e  o f  a 
p o s i t i v e  Wassermann r e a c t i o n  i n  9 c a s e s  (o r  22%) o f  t h i s  
s e r i e s  i s  t h a t  i n  t h e s e  p a t i e n t s  t h e  two d i s e a s e s  may d o - e x i s t ;
and i t  i s  d o u b t f u l  i f  t h i s  p e r c e n ta g e  i s  h i g h e r  t h a n  would be found
t o  be t h e  c a s e ,  were t h e  Wassermann r e a c t i o n  o f  a v e r y  l a r g e
s e r i e s  of g e n e r a l  h o s p i t a l  p a t i e n t s ,  o r in d e e d  o f  t h e  p o p u la -
: t i o n  a t  l a r g e ,  t o  be c a r r i e d  o u t .  The f o l lo w in g  ca se  w i l l  
e x e m p lify  t h i s  d i f f i c u l t y  i n  d i a g n o s i s : -
,A CASE OF DISSEMINATED SCLEROSIS WITH A POSITIVE WASSERMANN 
REACTION IN THE BLOOD AND IN WHICH THE CEREBRO-SPINAL FLUID 
PICTURE PRESENTED ALL THE SIGNS OF SYPHILITIC INFECTION.
Case 72 . S.M. A dm itted  2 0 /5 /2 0  c o m p la in in g  of l o s s  o f  power 
in  b o th  l e g s  and in c o n t in e n c e  o f  b l a d d e r  and bow el o f  8 months* 
d u r a t i o n .
CENTRAL NERVOUS SYSTEM:- B o th  l e g s  s p a s t i c  w i t h  l o s s  o f  pow er. 
Tendon r e f l e x  o f  l e g s  4 -f. / \nk le  c lo n u s .  B o th  p l a n t a r  
r e f l e x e s  e x t e n s o r .  No abnorm al s e n s o r y  phenomena d e t e c t e d .
P u p i l s  r e a c t  s l u g g i s h l y  t o  l i g h t .  Abdominal r e f l e x e s  a b s e n t .
Arm r e f l e x e s  n o rm a l .  Tremor o f  e y e l i d s .  No t r e m o r  of t o n g u e .  
S l i g h t  n y s ta g m u s . E xop th a lm os . Von G r a f e ' s  and 8 te l lw a g * s  
s ig n s  p o s i t i v e .  O p tic  f u n d i  n o rm a l .  S l i g h t  i n t e n t i o n  t re m o r .
, CEREBRO-SPIN/Ii F L U ID :- C le a r .  P r e s s u r e  4 .  C e l l  coun t 10 0 .
Sm all ly m p h o c y te s .
PROTEIN TESTS:- R . J .T e s t  4 .  N.A. 1. & 2 4 .  (Alcohol 4 4 .  
WASSERMANN REACTION:- Blood p o s i t i v e .  C .S .F .  p o s i t i v e .
COLLOIDAL GOLD REACTION:- 2 2 3 2 1 1 0 0 0 0 0
(89)
COîBÆENT;- I t  w i l l  be o b se rv ed  t h a t  t h i s  c a se  p r e s e n t s  t h e  
phenomena o f  s p a s t i c  p a r a p l e g i a ,  absence  o f  t h e  abdom inal 
r e f l e x ,  nystagm us and i n t e n t i o n  t r e m o r ,  s i g n s  w h ic h  by  
th e m s e lv e s  would j u s t i f y  a c l i n i c a l  d i a g n o s i s  o f  d i s s e m in a te d  
s c l e r o s i s ;  y e t  on t h e  o t h e r  hand t h e  Wassermann r e a c t i o n  i s  
p o s i t i v e  i n  th e  b l o o a ,  w h i le  in  t h e  c e r e b r o - s p i n a l  f l u i d  n o t  
on ly  i s  t h e  Wassermann r e a c t i o n  p o s i t i v e  b u t  t h e r e  i s  marked 
i n c r e a s e  of p r o t e i n ,  a g r e a t l y  i n c r e a s e d  c e l l . c o u n t  and a 
v e ry  s t r o n g  l u e t i c  r e a c t i o n  to  c o l l o i d a l  g o ld ,  i . e .  t h e  c e r e b r o ­
s p i n a l  f l u i d  p i c t u r e  i s ,  a s  w i l l  be shown l a t e r ,  t y p i c a l  o f
s y p h i l i t i c  i n f e c t i o n .  The s l u g g i s h  p u p i l l a r y  r e a c t i o n  t o  
l i g h t  i s  t h e  o n ly  c l i n i c a l  e v id e n c e  o f  n e u r o - s y p h i l i s .  The 
ae tio lo g & G al b a s i s  o f  t h i s  c a se  o f  n e rv o u s  d i s e a s e  i s  l e f t  
open, bu t  i t  may be o b se rv ed  t h a t  i f  t h e  c o n d i t i o n  i s  due t o  
s y p h i l i s  i t  would seem t h a t  s y p h i l i t i c  s c l e r o s i s  can  o c c a s i o n a l l y  
so c l o s e l y  s im u la te  d i s s e m in a te d  s c l e r o s i s  t h a t  t h e  two d i s e a s e s  
a re  i n d i s t i n g u i s h a b l e  c l i n i c a l l y  and r e l i a n c e  must be p la c e d  on 
th e  Wassermann r e a c t i o n  as a b a s i s  f o r  d i f f e r e n t i a t i o n .
I t  h a s  a l r e a d y  been  s t a t e d  t h a t  i n  t h e  g r e a t  m a j o r i t y  o f  
c a s e s '  t h e  c e r e b r o - s p i n a l  f l u i d  p i c t u r e  i n  d i s s e m in a te d  s c l e r o s i s  
d i f f e r s  from t h a t  i n  s y p h i l i s  ( th e  o b s e r v a t i o n s  on s y p h i l i s  a re  
r e f e r r e d  t o  i n  d e t a i l  l a t e r  i n  t h i s  p a p e r ) .  T h is  may be 
r e p r e s e n te d  i n  t a b u l a r  f o r m : -
CEREBRO-SPINAL FLUID 
PICTURE IN DISSEMIN­
ATED SCLEROSIS.
CEREBRO-SPINAL
FLUID PICTURE IN 
NEURO-SYPHILIS.
■a '
C e ll  count Normal (a v e ra g e  5) P l e o c y t o s i s  
(a v e ra g e  4 7 ) .
G lo b u l in No e x c e s s . E x c e s s .
Wassermann R e a c t io n N e g a t iv e . P o s i t i v e .
C o l lo i d a l  g o ld  r e a c t i o n . L u e t ic  o r  p a r e t i c  
c u r v e .
L u e t i c  o r  
p a r e t i c  c u rv e .
E x c e p t io n a lc c a s e s  a r e ,  how ever, o c c a s i o n a l l y  met w i t h . a s
t h e /
(40)
t h e  f o l lo w in g  exam ple w i l l  show : -
A CASE OP DISSEMINATED SCLEROSIS, IN WHICH THERE WAS HO REASON 
TO SUSPECT SYPHILITIC INFECTION, AND IN WHICH THE CEREBRO-SPINAL 
FLUID SHOWED A WELL-MARKED PLEOCYTOSIS.
Case 65. M.McL. A e t .4 3 .  C o m p la in ing  o f  s t i f f n e s s  and l o s s  of 
power o f  l e g s .  Onset 10 y e a r s  ago f o l lo w in g  s e v e r e  e m o t io n a l  . 
d i s t u r b a n c e ,  2 y e a r s  ago h i s t o r y  o f  d i p l o p i a .  Ho h i s t o r y  of 
s y p h i l i t i c  i n f e c t i o n .  C o m p le te ly  h e a l t h y  m a r r ie d  h i s t o r y .
CENTRAL NERVOUS SYSTEM:- B o th  l e g s  s p a s t i c .  K .J .  4 + . S tro n g  
e x te n s o r  p l a n t a r  r e f l e x  b o t h  l e g s .  Ankle c l o n u s .  P u p i l s  r e a c t  
n o rm a l ly .  Marked i n t e n t i o n  t r e m o r .  No a l t e r a t i o n  i n  s p e e c h .  
Abdominal r e f l e x e s  a b s e n t .  S e n so ry  n eu ro n e  n o rm a l .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  - .  C e l l  coun t 5 7 . 
(b lood con t a i - in a t io n  was e x c lu d e d ) .  R . J .  n e g a t i v e .  N.A. 1 &
2 n e g a t i v e .  A lc o h o l  n e g a t i v e .
WASSERMANN REACTION C .S .F .  (done t w i c e )  N e g a t iv e .
COLLOIDAL GOLD REACTION:- 1 2 2 2 2 1 0 0 0 0 0
S t i l l  more d i f f i c u l t  o f  e x p la n a t i o n  on e i t h e r  b a s i s  i s
th e  c e r e b r o - s p i n a l  p i c t u r e  in  t h e  f o l lo w in g  c a s e : -
A CASE OF DISSEMINATED SCLEROSIS WITH A NEGATIVE WASSERÎÆAM 
REACTION IN THE BLOOD AND IN WHICH THE CEREBRO-SPINAL FLUID 
PICTURE COMPRISED A NORMAL CELL COUNT, A NORmL PROTEIN 
CONTENT AND A POSITIVE WASSERMANN REACTION.
Case 8 . J .H .  Aet 2 7 .  A dm itted  7 / l l / l 9 .  R ece iv ed  i n j u r y  
t o  back by f a l l  w h i le  v a u l t i n g  i n  gymnasium A p r i l  1915 . One 
y e a r  l a t e r  com plained  o f  d i f f i c u l t y  i n  w a lk in g  and s h a k in e s s  o f  
t h e  h e ad .  Two y e a r s  l a t e r  d e v e lo p e d  i n c o n t in e n c e  o f  u r i n e  and 
n o te d  a l t e r a t i o n  i n  sp e e c h .
CENTRAL NERVOUS SYSTEM:- P u p i l s  e q u a l  and r e a c t  n o r m a l ly .  
D ip lo p ia .  L a t e r a l  and r o t a t o r y  n y s ta g m u s .  K .J .  f .  P l a n t a r  
r e f l e x  f l e x o r  L, e x te n s o r  R. T a c t i l e  s e n s a t i o n  i n  l e g s  
d e f e c t i v e :  p a i n f u l  s t i m u l i  e x a g g e ra te d  i n  p a r t s .  Therm al and
muscle s e n s i b i l i t y  n o rm a l .  Some in c o n t in e n c e  o f  b l a d d e r .  No
in c o n t in e n c e  of b o w e ls .  D i f f i c u l t y  i n  v /a lk in g :  a t a x i a .
E y p e r a e s th e s i a  o v e r  d o r s a l  s p i n e s .
OPTIC FUNDI:- O/e d i s c s  somewhat c o n g e s te d :  f u n d i  o th e rw is e
norm al.  V i s u a l  a c u i t y ,  l e f t  eye c o u n ts  f i n g e r s  o n ly  a t  7 f e e t .  
R ight eye V.A. =
Marked i n t e n t i o n  t r e m o r  and s c a n n in g  s p e e c h .  Abdominal r e f l e x e s  
a b s e n t .
(4 1 )
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  4 4 .  C e l l  co u n t 3. 
R . J .T .N e g a t i v e .  N.A. 1 & 2 n e g a t i v e .  A lco h o l f a i n t  4 .
WASSERmNN REACTION OP BLOOD n e g a t i v e ,  o f  C .S .F .  weak p o s i t i v e .  
COLLOIDAL GOLD REACTION:- 4 3 3 2 2 1 1 0 0 0  0.
The f o l lo w in g  c a se  i s  o f  i n t e r e s t ,  i n  t h a t  t h e r e  d ev e lo p ed  
d u r in g  t r e a t m e n t ,  a t i b i a l  sw e l l in g ,  w hich  c l i n i c a l l y  r e se m b le d  
a gumma, t h i s  d i a g n o s i s  b e in g  c o n c u r re d  in  by D r .R o b e r t  C a rs lm f .
No r e s u l t  was o b ta in e d  from  t h e  e x p e r im e n ta l  i n o c u l a t i o n  o f  a 
r a b b i t  r e f e r r e d  t o  i n  t h e  c a s e .  The Wassermann r e a c t i o n  
rem ained  n e g a t i v e : -
A CASE OFcDISSEMlNATED SCLEROSIS WITH A NEGATIVE WASSER:-,IANN 
REACTION IN THE BLOOD AND SPINAL FLUID, IN WHICH UNDER TREATMENT 
WITH MERCURY AND ARSENIC, A SWELLING PRESENTING THE CLINICAL 
CHARACTERISTICS OF A GUMMA DEVELOPED ON THE ANTERIOR ASPECT OF 
THE RIGHT TIBIA.
Case 33. J.McM. Aet 4 6 .  G ro c e r .  A dm itted  5 / l 2 / l 9 .  Compila in» 
: in g  of l o s s  o f  power i n  l e g s .  Onset o f  i l l n e s s  J a n u a ry  1919, 
when he f i r s t  com plained  o f  p a in s  in  l e g s ,  and s l i g h t  u r i n a r y  
in c o n t in e n c e .
CENTRAL NERVOUS SYSTEM:- K .J .  4 4* P l a n t a r  r e f l e x e s :  l e f t
e x te n s o r ,  r i g h t  d o u b t f u l .  Abdominal r e f l e x  i n c r e a s e d  on r i g h t ,
ab sen t o n ' l e f t . O p tic  a i s c s : -  RIGHT c e n t r a l  p a le  a r e a ,
LEFT u i s t i n c t  p a l l o r  o f  t e m p o ra l  h a l f .  No a l t e r a t i o n  i n  sp e e c h .  
Legs v e ry  s p a s t i c .  Walks w i t h  d i f f i c u l t y  w i t h  s t i c k .
CEREBRO-SPINAL FLUID:- C l e a r ,  P r e s s u r e  C e l l  co un t 16 .
R . J .  and N.A. 1 & 2 n e g a t i v e .  A lcoh o l f a i n t  h a z e ,
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e :  b lo o i  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 1 1 2 2 1 1 0 0 0 0  0 ( L u e t ic  r e a c t i o n )
J u l y ? : -  D eveloped s w e l l i n g ,  a n t e r i o r  a s p e c t  r i g h t  t i b i a  
c l i n i c a l l y  r e s e m b l in g  gumma. S w e l l in g  s c r a p e d  ana e m u ls io n  
i n j e c t e d  i n t o  r a b b i t  ( i n t r a  t e s t i c u l a r ) .
J u ly  2 0 : -  Wassermann r e a c t i o n  o f  b lo o a  n e g a t i v e .
S u c h /
(42)
Such c a s e s  a r e ,  how ever, e x c e p t i o n a l  and due w eigh t, must 
be g iv e n  t o  t h e  f a c t  t h a t  t h i s  r e s e a r c h  was c a r r i e d  ou t c h i e f l y  
on p e n s io n e r  p a t i e n t s  i n  whom p o s s i b l y  s y p h i l i s  may be o f  more 
f r e q u e n t  i n c id e n c e  th a n  i s  t h e  c a se  among th e  g e n e r a l  p o p u l a t i o n .
I t  i s  d e s i r e d  a g a in  t o  em phasize  t h a t  i n  t h e  m a j o r i t y  of 
t h e  c a se s  i n v e s t i g a t e d ,  t h e  ab sen ce  o f  p l e o c y t o s i s ,  t h e  n o rm al 
p r o t e i n  c o n te n t  and t h e  n e g a t iv e  Vfassermann r e a c t i o n  s u p p o r t  
th e  view t h a t  t h i s  d i s e a s e  i s  o f  n o n - s y p h i l i t i c  o r i g i n .  I t  i s  
a ls o  w orthy  of n o te  t h a t  i n  a s e r i e s  o f  c a s e s  u n d e r  t r e a tm e n t  
w i th  Sa lvarB an  ( th e  r a t i o n a l e  o f w h ich  t r e a t m e n t  w i l l  be  l a t e r  
r e f e r r e d  t o )  i n  no ca se  d id  a  Wassermann r e a c t i o n  o f  b lo o d  o r  
c e r e b r o - s p i n a l  f l u i d  change fro m  a n e g a t iv e  t o  a p o s i t i v e  r e s u l t .
T h is  s e r o l o g i c a l  e v id e n c e  a g a i n s t  a s p e c i f i c  b a s i s  f o r  
d i s s e m in a te d  s c l e r o s i s  i s  s u p p o r te d  by  t h e  v a s t  b u lk  o f  c l i n i c a l  
e x p e r ie n c e  a s  t h i s  d i s e a s e  u s u a l l y  o c c u r s  i n  young and o th e rv f ise  
h e a l th y  s u b j e c t s  i n  whom t h e r e  i s  ho h i s t o r y  o r  s i g n  o f  s y p h i l i s  
c o n g e n i ta l  o r  a c q u i r e d .
There have r e c e n t l y  b een  c i r c u m s t a n t i a l  c la im s  by  v a r i o u s
c o n t i n e n t a l  w r i t e r s , t o  have r e p ro d u c e d  d i s s e m in a te d  s c l e r o s i s
e x p e r im e n ta l ly  and t o  have d e m o n s tra te d  a  s p i r o c h a e t o s i s  i n
(30)
th e  i n o c u l a t e d  a n im a ls .  Kuhn and S t e i n e r  r e p o r t  t h a t  t h e y  
c a r r i e d  ou t a s e r i e s  o f  e x p e r im e n ta l  i n o c u l a t i o n s  w i t h  g u in e a p ig s ,  
r a b b i t s ,  mice and a monkey. The b e s t  r e s u l t s  were o b ta in e d
I
w i th  i n t r a p e r i t o n e a l  i n j e c t i o n s  o f  g u in e a p ig s  and i n t r a - o c u l a r  
i n j e c t i o n s  o f  r a b b i t s .  They c la im  t h a t  s p i r o c h a e t e s  were 
d e t e c t e d /
(43)
d e t e c t e d ,  by  d a rk  ground  i l l u m i n a t i o n  and a l s o  by s t a i n i n g
by L e v a d i t i * s  m ethod , i n  t h e  b lo o d  from  t h e  h e a r t  and f ro m
th e  e a r  v e i n .  They s t a t e  t h a t  t h e  s p i r o c h a e t e  i s  s h o r t  and
t h i n  and re s e m b le s  th e  s p i r o c h a e t e  i c t e r o h a e m o r r h a g i c a ,  t h a n
w hich  i t  i s  s l i g h t l y  f i n e r  and o f t e n  p r e s e n t s  a r e f & a c t i l e
(31)
knob a t  t h e  end . Simons r e p o r t s  t h a t  he w ith d rew  c e r e b r o ­
s p i n a l  f l u i d  from  a case  o f  d i s s e m in a te d  s c l e r o s i s  d u r in g  a 
r e l a p s e .  T h is  f l u i d ,  k e p t  t e n  days in  an i c e  c h e s t ,  was 
proved s t e r i l e ,  and th e n  i n j e c t e d  i n t o  t h r e e  m ale r a b b i t s ,  
p ro d u c in g  com ple te  p a r a l y s i s ,  and th e  c e r e b r o - s p i n a l  f l u i d  o f
one o f  t h e s e  r a b b i t s ,  i n j e c t e d  i n t r a d u r a l l y  i n t o  a n o th e r  r a b b i t
(38)
produced  p a r e s i s .  S ie m e r l in g  r e p o r t e d  s p i r o c h a e t e s
i n  t h e  b r a i n  o f a p a t i e n t  who had  d ie d  of th e  d i s e a s e  and s t i l l  
more r e c e n t l y  S c h u s te r  h a s  found  f i n e  s p i r o c h a e t e s  i n  t h e  
low er l a y e r s  o f  t h e  c o r t e x  i n  a case  o f  d i s s e m in a te d  s c l e r o s i s ,  
a s i t e  w h ich  c o in c id e s  w i th  t h e  e a r l y  c l i n i c a l  m a n i f e s t a t i o n s  
o f  the  d i s e a s e .  There a r e ,  i n  a d d i t i o n ,  c e r t a i n  c l i n i c a l  
phenomena w hich  a p p e a r  t o  be of s p e c i a l  i n t e r e s t  when c o n s id e re d  
in  th e  l i g h t  o f  a s p i r o c h a e t a l  o r i g i n  o f  t h i s  d i s e a s e .  I t  h a s  
a l r e a d y  been  s t a t e d  t h a t  one of th e  e a r l i e s t  m a n i f e s t a t i o n s  of 
d i s s e m in a te d  s c l e r o s i s  i s  d i p l o p i a  and a t t e n t i o n  h a s  a l r e a d y  
been drawn t o  t h e  f a c t  t h a t  th e  r o u t i n e  t r e a t m e n t  i n  
op h th a lm ic  c l i n i c s  f o r  c a s e s  o f  i d i o p a t h i c  d i p l o p i a  i s  th e  
a d m i n i s t r a t i o n  o f  I o d id e  of P o ta s s iu m , t h e  d rug  b e in g  
used  e m p i r i c a l l y  ana w i t h  b e n e f i c i a l  r e s u l t s .  Such t r a n s i e n t  
o c u la r  p a l s i e s  a l s o  o c cu r  f r e q u e n t l y  i n  t a b e s ,  b u t  i n  t h i s  
d i s e a s e /
(44)
d i s e a s e  perm anent e x t e r n a l  o c u la r  p a r a l y s i s  more f r e q u e n t l y
r e s u l t s .  That t h i s  o c c a s i o n a l l y  does o c cu r  i n  d i s s e m in a te d
s c l e r o s i s ,  t h e  f o l lo w in g  case , w i l l  e x e m p l i f y .  I t  a l s o
i l l u s t r a t e s  o t h e r  im p o r ta n t  p o i n t s  and i s  q u o ted  i n  f u l l : -
A CASE OF DISSEICENA'TSD SCLEROSIS IN WHICH AN EARLY DIAGNOSIS 
WAS MADE BY MEANS OF THE COLLOIDAL GOLD REACTION, THE DIAGNOSIS 
BEING SUBSEQUENTLY SUPPORTED BY THE DEVELOPMENT OF AN INTENTION 
TREMOR AND BILATERAL EXTERNAL OCULAR PALSY.
Case 161 . A.R. Aet 8 4 .  Seh t i n  t o  H o s p i t a l  2 9 / l 0 / 8 0  by  a 
M edica l Board f o r  i n v e s t i g a t i o n  as  t o  w h e th e r  h i s  n e rv o u s  
c o n d i t i o n  was f u n c t i o n a l  o r  o rg a n ic  i n  o r i g i n .  H is  i n v a l i d -  
: i n g  d i s a b i l i t y  was G.S.W. b ack  and c o n tu s io n  o f  s p i n a l  c o rd  
d a t i n g  from  1 6 / 4 /1 8 .  . He was s u b s e q u e n t ly  a p r i e o n e r  i n  
Germany. On r e p a t r i a t i o n  X -ra y  e x a i . i in a t io n s  showed lum bar 
v e r t e b r a e  u n i n j u r e d .
CENTRAL NERVOUS SYSTEM:- W eakness and s p a s t i c i t y  o f  b o th  
l e g s .  Knee j e r k s  + + 4* Pseudo a n k le  c lo n u s .  P l a n t a r  
r e f l e x e s  d o u b t f u l .  KCC >  ACC. No R.D. Abdominal r e f l e x e s  
a b s e n t .  P u p i l s  e q u a l  and r e a c t  n o r m a l ly .  No n y s ta g m u s .
No e x t e r n a l  o c u la r  p a l s y .  No h i s t o r y  o f  d i p l o p i a .  No 
a l t e r a t i o n  i n  s p e e c h .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  d im in i s h e d .
F a in t  b lo o d  c o n ta m in a t io n .  A lc o h o l  t e s t  f . Ross Jo n e s  
and Nonne A peIt T e s ts  n e g a t i v e .  Wassermann R e a c t io n  of 
C .S .F .  N e g a t iv e .  Blood n e g a t i v e .
COLLOIDAL GOLD REACTION:- 0 8 5 5 3 5 1 0 0 0 0
A r e p o r t  was f u r n i s h e d  t h a t  i n  v iew  o f  t h e  p o s i t i v e  
c o l l o i d a l  g o ld  r e a c t i o n  t h e  c a se  was p resu m ab ly  one o f  e a r l y  
o rg a n ic  d i s e a s e  and t h e  p a t i e n t  was d i s c h a r g e d  t h e  f o l lo w in g  
day . He was s u b s e q u e n t ly  r e a d m i t t e d  1 5 /1 2 /8 0 ,  c o m p la in in g  
of w eakness and s t i f f n e s s  o f  l e g s .  P l a n t a r  r e f l e x e s : -  l e f t  
f l e x o r ,  r i ^ t  i n d e f i n i t e .  Knee j e r k s  4 4 4 .  Ankle j e r k s  4 4. 
Pseudo a n k le  c lo n u s  b o th  s i d e s .  Abdominal r e f l e x e s  a b s e n t .  
B i l a t e r a l  I n t e n t i o n  t r e m o r .  G rip  w i t h  r i g h t  hand w eaker  t h a n  
w i t h  l e f t .  P u p i l s  r e a c t  n o rm a l ly  ana c o n s e n s u a l  r e a c t i o n  t o  
l i g h t  p r e s e n t .  No n y s ta g m u s .  P a r a l y s i s  o f  r i g h t  e x t e r n a l  
r e c t u s  m u sc le .  V.A. R .e y e
“ L . eye as
R e f r a c t i o n  -  low m yopia . I n  t h e  l e f t  eye c e n t r a l  f a i n t  
c o r n e a l  o p a c i t y .  In  e a c h  l e n s  a s i n g l e  r a d i a l  o p a c i t y  and 
in  t h e  r i g h t  a few m inu te  s p o t s  i n  a d d i t i o n .  B o th  f u n d i  
n j ç g a l .  ‘Well marked Rombergism. The g a i t  was s h u f f l i n g
(45)
o c c a s io n a l  te n d e n c y  t o  s t a g g e r ,  n o t  i n  any p a r t i c u l a r  
d i r e c t i o n .  No a b n o r m a l i ty  o f  t o u c h ,  p a in ,  o r  t e m p e r a tu r e  
se n se  d e t e c t e d .  There  was s l i g h t  l o s s  o f  m u s c l e - j o i n t  
s e n s a t i o n  i n  t h e  t o e s .  The p a t i e n t  com p la in ed  of p r e c i p i t a n c y  
and f r e q u e n c y  o f  m i c t u r i t i o n .  T here  was no i n c o n t in e n c e  o f  
f a e c e s .  On th e  2 8 /1 2 /2 0  a p a r e s i s  of t h e  l e f t  e x t e r n a l  
r e c t u s  d e v e lo p e d ,  t h e  p a t i e n t  now h a v in g  a b i l a t e r a l  e x t e r n a l  
r e c t u s  p a l s y .
P a t i e n t  was d i s c h a r g e d  owing t o  b r e a c h  o f  h o s p i t a l  
d i s c i p l i n e  and c o n s e q u e n t ly  no f u r t h e r  o b s e r v a t i o n s  w ere  
p o s s i b l e .
COlvWENT:- T h is  c a s e  p r e s e n t s  c e r t a i n  p o i n t s  o f  i n t e r e s t .
The c o n d i t i o n  d e v e lo p ed  fo l lo w in g  on an i n j u r y  t o  t h e  b a c k .
The m an 's  symptoms w ere f o r  lo n g  r e g a r d e d  a s  f u n c t i o n a l  i n  
o r i g i n  by r e - s u r v e y  M ed ica l  B oards and as  no im provem ent 
i n  h i s  c o n d i t i o n  to o k  p la c e  t h e  f i r s t  e x a m in a t io n  o f  t h e  
c e r e b r o - s p i n a l  f l u i d  was c a r r i e d  o u t .  In  view  o f  t h e  
p o s i t i v e  r e a c t i o n  t o  C o l l o i d a l  Gold a d i a g n o s i s  o f  o r g a n ic  
n e rv o u s  d i s e a s e ,  p re su m ab ly  d i s s e m in a t e d  s c l e r o s i s ,  was made. 
T h is  was s u p p o r te d  s u b s e q u e n t ly  by t h e  deve lopm en t o f  
i n t e n t i o n  t r e m o r  and e x t e r n a l  o c u la r  p a l s i e s .
(ii)*
Head and P e a rn s id e  i n  t h e i r  r e s e a r c h  on s y p h i l i s  
o f  th e  n e rv o u s  sy s te m  s t a t e  " o f  a l l  t h e  ro o t  a r e a s  w h ich  
a p p e a r  i n  s y p h i l i s ,  t h o s e  f ro m  t h e  s e v e n t h  t h o r a c i c  t o  t h e  
f i r s t  lum bar a re  th e  most f r e q u e n t .  These r o o t s  c a r r y  
th e  a f f e r e n t  p a th s  from  t h e  l i v e r ,  k id n e y ,  s u p r a r e n a l  and 
t e s t i c l e  o rg an s  above a l l  o t h e r s  l i a b l e  t o  be crowded w i t h  
s p i r o c h a e t e s . "  W ith  r e f e r e n c e  t o  t h i s  s t a te m e n t  i t  would 
appwar d e s i r a b l e  t o  em phasize  t h e  a lm ost c o n s t a n t  a b sen ce  o f  
t h e  abdom inal r e f l e x  i n  d i s s e m in a t e d  s c l e r o s i s .  T h is  r e f l e x
a r i s e s  f ro m  segm ents  9 t h  t h o r a c i c  t o  1 s t  lu m b a r .
I n  v ie w , t h e r e f o r e ,  o f  th e  c l i n i c a l ,  s e r o l o g i c a l  and 
e x p e r im e n ta l  e v id e n c e ,  i t  would a p p e a r  t h a t  t i e  t im e  h a s  
now a r r i v e d  when s p i r o c h a e t i c i d a l  t r e a tm e n t  s h o u ld  be g iv e n  
a /
. (46)
a f a i r  t r i a l  i n  d i s s e m in a te d  s c l e r o s i s .  Such t r e a t m e n t  was
commenced in  t h e  c o u rs e  o f t h i s  r e s e a r c h ,  i n  December 19 19 , a
few s e l e c t e d  o a s e s  f i r s t  b e in g  t r i e d  w i t h  g r e a t  c a u t i o n  as
th e  e v id e n c e  i n  fa v o u r  o f  a s p i r o c h a e t a l  t h e o r y  was t h e n  o f
t h e  s l i g h t e s t  c h a r a c t e r ,  t h e  o n ly  work in  t h i s  c o n n e c t io n
h a v in g  been  done i n  Germany and t h e  r e c o r d s  b e in g
c o n s e q u e n t ly  d i f f i c u l t  o f  a c c e s s .  More r e c e n t l y ,  a s t r o n g
(35)
p le a  has  been p u t  fo rw ard  by R e aso n e r  and N ic h o ls  f o r
th e  u se  o f  S a lv a r s a n  i n  n o n - s y p h i l i t i c  d i s e a s e s ,  a l th o u g h
no r e f e r e n c e  t o  d i s s e m in a te d  s c l e r o s i s  i s  made i n  t h e  c o u rse
(36)
of t h e i r  p a p e r .  They r e f e r  t o  t h e  work of Noguchi and
(37)
A katsu who have shown t h a t  th e  s p i r o c h a e t e s ,  e s p e c i a l l y  
th o s e  p a r a s i t i c  t o  t h e  h i g h e r  a n im a ls  have many c h a r  a c t  e r i s t -  
:iC8 i n  common. Of t h e s e  one i s  t h e i r  r e a c t i o n  t o  t h e  s o -  
c a l l e d  s p i r o c h a e t i c i d a l  s u b s t a n c e s .  They r e c a l l  t h e  f a c t  
t i i a t  t h e  o r i g i n a l  work w h ic h  l e d  t o  t h e  p r o d u c t io n  o f  *606* 
was done n o t  o n ly  w i th  s p i r o c h a e t a  p a l l i d a  b u t  a l s o  w i t h  
s p i r o o h a e t a  r e c u r r e n t i s  o f  r e l a p s i n g  f e v e r ,  speronem a 
g a l l in a r u m ,  a d i s e a s e  i n  f o w ls ,  and t rep o n e m a  p e r te n u e  
o f  yaws. F a v o u ra b le  r e s u l t s  w ere o b se rv e d  f ro m  t h e  
a d m i n i s t r a t i o n  o f  *606' t o  c a s e s  o f  r a t - b i t e  f e v e r  when t h e  
a e t i o l o g y  o f  t h e  d i s e a s e  was unknown. L a t e r  th e  c a u s a l  
s p i r o c h a e t e  was d e t e c t e d .  The a u th o r s  s t a t e ,  how ever, 
t h a t  i n  W e i l ' s  d i s e a s e  and Yellow  F e v e r  S a lv a r s a n  has  
no b e n e f i c i a l  e f f e c t .
I t /
(47)
I t  i s  c la im e d  t h a t  t h e  S a lv a r s a n  g roup  a c t  a s  a s p e c i f i c  
i n  V i n c e n t 's  a n g in a ,  r e l a p s i n g  f e v e r ,  yaws and pu lm onary  
s p i r o c h a e t o s i s  i n  e q u in e  i n f l u e n z a .  A l i m i t e d  e f f e c t  i s  
se en  i n  c e r t a i n  p r o t o z o a l  d i s e a s e s ,  b u t  t h i s  e f f e c t  laagr be 
n o n - s p e c i f i c .  Few f a v o u r a b le  r e s u l t s  a r e  r e p o r t e d  i n  
b a c t e r i a l  d i s e a s e s  w i t h  t h e  e x c e p t io n  o f  a n t h r a x .  The 
a c t io n  o f  t h e  S a lv a r s a n  and i t s  d e r i v a t i v e s  would ap p ea r  t o  
c o n s t i t u t e  a g roup  e f f e c t  due t o  a c h e m ic a l  a f f i n i t y  be tw een  
th e  d rug  and t h e  v i t a l  s t r u c t u r e  o f  t h e  o rg a n ism .
The r o u t i n e  a d m i n i s t r a t i o n  of th e  S a lv a r s a n  g roup  i n
c a se s  o f  s u s p e c te d  s p i r o c h a e t a l  i n f e c t i o n  o f  t h e  c e n t r a l
n e rv o u s  sy s te m , by i n t r a v e n o u s  i n j e c t i o n s  would a p p e a r  t o
be s t r o n g l y  i n d i c a t e d ,  a s  r e s e a r c h  h as  shown t h a t  a r s e n i c
in  su c h  c a s e s  does r e a c h  t h e  c e r e b r o - s p i n a l  f l u i d  i n  f a i r
c o n c e n t r a t i o n ,  a  f a c t  w h ic h  has n o t  been  known u n t i l  q u i t e
(38)
r e c e n t l y .  N i e r e n s t e i n  fo u n d  a r s e n i c  i n  th e  c e r e b r o ­
s p i n a l  f l u i d  o f  e x p e r im e n ta l  donkeys i n  a p p ro x im a te ly  t h e  
same c o n c e n t r a t i o n  as i n  t h e  b lo o d  serum  f o l lo w in g  on i n t r a -
(39)
: venous i n j e c t i o n s  of a t o x y l .  H a l l ,  C a l l e n d a r  and Holmblad 
s t a t e  t h a t  a raphenam in  g iv e n  i n t r a v e n o u s l y  i n  0 .6  gm. d o se s  
may be d e t e c t e d  i n  t h e  c e r e b r o - s p i n a l  f l u i d  i n  from  25% t o  
35% o f  t h e  c a s e s .
(40)
H a l l ,  S c h le g e l  and M cNally fo un d  t h a t  t h e  : c e r e b r o ­
s p i n a l  f l u i d  w ithd raw n  tw e lv e  h o u rs  a f t e r  an in t r a v e n o u s  
i n j e c t i o n /
(4 s)
i n j e c t i o n  o f  a S a lv a r s a n  p r e p a r a t i o n  c o n ta in e d  a r s e n i c  b u t  
t h a t  a f t e r  t w e n ty - f o u r  h o u rs  none c o u ld  be d e t e c t e d .  
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The r o u t i n e  a d o p te d  was th e  t r e a tm e n t  o f  c a s e s  on 
e n e r g e t i c  a n t i s y p h i l i t i c  l i n e s .  The S a lv a r s a n  p r e p a r a t i o n  
s e l e c t e d  was N o v a r s e n o b i l lo n  (914) as  p r e v io u s  p e r s o n a l  
e x p e r ie n c e  i n  t h e  t r e a tm e n t  o f  s y p h i l i s  i n  N aval H o s p i t a l s  
haâ  co n v in ced  me t h a t  t h i s  was a th o r o u g h ly  e f f i c i e n t  and 
r e l a t i v e l y  n o n - t o x ic  p r e p a r a t i o n .  The i n i t i a l  dose  sh o u ld
be s m a l l  (0 .2  gm. i n  a c u te  c a s e s ) .  I t  was found  t h a t
o c c a s i o n a l l y  s e v e r e  r e a c t i o n s  fo l lo w e d ,  as e v id e n c e d  c h i e f l y  
by s h o o t in g  p a in s  i n  t h e  l e g s  and an e x a c e r b a t i o n  o f  t h e  
e x i s t i n g  symptoms. The o c c u r r e n c e  o f  su c h  a r e a c t i o n  may 
be r e n d e re d  l e s s  l i k e l y  by p l a c i n g  th e  p a t i e n t  on m e r c u r i a l  
i n u n c t i o n  and by g iv in g  i n  a d d i t i o n  m ercu ry  and i o d i d e  by 
th e  mouth f o r  a  p e r io d  of one week b e fo r e  t h e  a d m i n i s t r a t i o n  
o f  th e  f i r s t  i n t r a v e n o u s  i n j e c t i o n  of N o v a r s e n o b i l lo n .  I t  
i s  r a r ê l y  n e c e s s a r y  t o  exceed  a dose  o f  0 .4 5  gm. o f  t h e  
S a lv a r s a n  p r e p a r a t i o n  and a v e r y  l a r g e  number o f  i n j e c t i o n s  
i s  r e q u i r e d .  The i n j e c t i o n s  sh o u ld  be g iv e n  a t  6 day  
i n t e r v a l s  w i th  a s h o r t  b re a k  a f t e r  e v e ry  f o u r t h  d o s e ,  t h e  
a d m i n i s t r a t i o n  o f  m ercu ry  and io d id e  b e in g  c o n t in u e d  
th r o u g h o u t .
In  a c u te  c a s e s  where t h e  t r e m o r s  a re  s e v e r e  ana th e  
s p a s t i c i t y /
(4 9 )
s p a s t i c i t y  e x c e s s iv e  i t  has been  fou nd  d e s i r a b l e  b e f o r e
commencing s p i r o c h a e t i c i d a l  t r e a t m e n t , t o  a d m i n i s t e r  t o  th e
1
p a t i e n t  hypoderm ic i n j e c t i o n s  of H yoscine  h yd robrom ide  grTJgQ 
tw ic e  d a i l y  f o r  a few  d a y s .  As a l r e a d y  s t a t e d ,  a l a r g e  
s e r i e s  o f N o v a r s e n o b i l lo n  i n j e c t i o n s  i s  r e q u i r e d  b e fo r e  any 
improvement may be hoped f o r  -  many o f  th e  c a s e s  r e f e r r e d  t o  
i n  t h i s  p a p e r  have r e c e i v e d  more t h a n  tw e n ty  i n j e c t i o n s  and 
t h e i r  t r e a tm e n t  i s  s t i l l  b e in g  c o n t in u e d .  More r e c e n t l y  
In t ra m in e  ( d i - o r t h o - d i - a n d n o - t h i o - b e n z e n e ) h a s  been  u sed  
in  th e  c o u rse  of t h i s  r e s e a r c h  i n  t h e  t r e a tm e n t  o f b o th  
d i s s e m in a te d  s c l e r o s i s  and s y p l i i l i s  and t h e  d i s t i n c t  
im p re s s io n  has  been  form ed t h a t  im provement b o t h  from  t h e  
c l i n i c a l  and s e r o l o g i c a l  a s p e c t s ,  has  fo l lo w e d  i t s  a d m in is t r a -  
: t i o n .
In t r a m in e  i s  a n o n - m e t a i l i o  compound. I t  i s  a  s t a b l e
p a le  g r e e n i s h  y e llo w  c r y s t a l l i n e  s u b s t a n c e ,  f a i n t l y  b a s i c  i n
r e a c t i o n .  I t  i s  i n s o l u b l e  i n  w a t e r ,  bu t s o l u b l e  i n  e t h e r ,
a lc o h o l  and a c e to n e .  I t  i s  i n j e c t e d  i n t r a - m u s c u l a r l y  i n
the  form  o f  a f i n e  c o l l o i d a l  e m u ls io n .  T h is  d ru g  was
in t r o d u c e d  i n  1915 by îvïr. J .B .R .M cD onagh, who c la im s  t h a t
he has  s u c c e s s f u l l y  t r e a t e d  s y p h i l i t i c  l e s i o n s  w h ich  f a i l e d
(41)
t o  re sp o n d  t o  S a lv a r s a n  a d m i n i s t r a t i o n .  These c la im s
(48) (43)
have beep  a d v e r s e l y  c r i t i c i s e d  by  B a y l i s  and H a r r i s o n .
I n t r a m u s c u la r  i n j e c t i o n  o f  in t r a m in e  i s  f r e q u e n t l y  fo l lo w e d
by a r i s e  i n  t e m p e r a tu re  and s e v e r e  s w e a t in g .  I n  t h i s
c o n n e c t i o n /
(50)
c o n n e c t io n  i t  i s  i n t e r e s t i n g  t o  n o te  t l m t  i n  t h e  A rc h iv e s  o f
(44 )
t h e  A u s t r i a n  Army, o f f i c i a l  docum ents r e f e r  t o  4134 c a s e s  
o f  s y p h i l i z e d  o f f i c e r s ,  t h e  r e c o r d s  e x te n d in g  o v e r  50 y e a rs#
Of t h e s e  c a s e s ,  198 (o r  4.78%) d e v e lo p e d  g e n e r a l  p a r a l y s i s  
o f  th e  i n s a n e ,  113 (o r  8.73%) d e v e lo p e d  t a b e s ,  138 (o r  3.19%) 
dev e lo p ed  c e r e b r o - s p i n a l  s y p h i l i s  w h i le  80% developed p s y c h o s e s .  
Of th o s e  s y p h i l i t i c s  who soon  a f t e r  i n f e c t i o n  underw ent a 
f e b r i l e  i n f e c t i o u s  d i s e a s e ,  none a c q u i r e d  g e n e r a l  p a r a l y s i s .
E x p e r im e n ta l  t r e a t m e n t  has  a l s o  been  commenced w i t h  
NORMAL HORSE SBRUM and a l s o  w i t h  COLLOIDAL miNOANESE b u t  t h e  
r e s u l t s  a r e  n o t  y e t  s u f f i c i e n t l y  d e f i n i t e  t o  p e rm i t  o f  t h e i r  
i n c l u s i o n  i n  t h i s  p a p e r .  I t  would a p p e a r  d e s i r a b l e  t o  
w iden th e  a p p l i c a t i o n  o f  t r e a tm e n t  and t o  t r y  t h e  e f f e c t s  
of t h e  a d m i n i s t r a t i o n  o f  any d ru g s  o r  s e r a  w h ich  a re  known t o  
be i n i m i c a l  t o  t h e  p r o to z o a  g ro u p .
B efore  r e f e r r i n g  t o  th e  r e s u l t s  o b ta in e d  by t h e  
s p i r o c h a e t i c i d a l  t r e a tm e n t  o f  d is  se m in a te d  s c l e r o s i s  i t  
would a p p ea r  a d v i s a b l e  a t  t h e  o u t s e t ,  t o  c o n s i d e r  t h e  
e x te n t  t o  w h ich  im provem ent may be lo o k ed  f o r .  I t  i s  
obvious t h a - t  e x te n s iv e  damage t o  h i g h l y  s p e c i a l i z e d  n e rv o u s  
t i s s u e  i s  i r r e p a r a b l e  and t h a t  u n d e r  s u c h  c i r c u m s ta n c e s  
r e t u r n  t o  no rm al f u n c t i o n  i s  an i m p o s s i b i l i t y .  I f  i n  
t h i s  d i s e a s e  t h e  e a r l y  symptoms w h ich  i n v a r i a b l y  p r e s e n t  
t h e m s e lv e s ,  a re  d i s r e g a r d e d ,  t h e  s i g n s  a l lo w e d  t o  d e v e lo p  
o n e /
(51)
one by one and t h e  d i a g n o s i s  w i th h e ld  u n t i l  t h e  f u l l y  
e s t a b l i s h e d  p i c t u r e  i s  p r e s e n t e d ,  t h e  damage has  b een  done 
and no t r e a t m e n t  w i l l  undo i t .
On r e v ie w in g  t h e  c l i n i c a l  and s e r o l o g i c a l  e v id e n c e  
t h a t  has  p r e s e n t e d  i t s e l f  a u r i n g  th e  p r o g r e s s  o f  t h i s  
i n v e s t i g a t i o n ,  one i s  d r iv e n  t o  t h e  c o n c lu s io n  t h a t  t h e  
need f o r  t h e  e a r l y  d i a g n o s i s  o f  d i s s e m in a te d  a c l e r o s i s  can no t 
be o v e r-e m p h a s iz e d  and i t  i s  i n  t h e  p o s s i b i l i t y  o f  e a r l y  
d ia g n o s i s  a lo n e  t h a t  t h e  hope o f  f u t u r e  s u c c e s s f u l  t r e a t m e n t  
o f  t h i s  d i s e a s e  l i e s .  T hroughou t t h i s  r e s e a r c h  a l a r g e  
number o f c a s e s  of N e u r o s y p h i l i s  ( i . e .  c a s e s  o f  a n e rv o u s  
d i s e a s e  o f  known s p i r o c h a e t a l  o r i g i n )  have been  k e p t  u n d e r  
c l i n i c a l  and s e r o l o g i c a l  o b s e r v a t i o n  by way o f  c o n t r o l  and 
th e s e  c a se s  have been  t r e a t e d  on l i n e s  e x a c t l y  s i m i l a r  t o  
th o s e  d e s c r ib e d  i n  th e  t r e a t m e n t  o f  d i s s e m in a te d  s c l e r o s i s .
I t  may be u s e f u l  h e re  t o  draw a s i m i l e  be tw een  t h e  two 
d i s e a s e s  from  th e  p o i n t  o f  v iew  o f  t r e a t m e n t .  I f  t h e  v a lu e  
o f  th e  a d m i n i s t r a t i o n  o f  S a lv a r s a n  p r e p a r a t i o n s  i n  s y p h i l i s  
were e s t im a te d  s o l e l y  on t h e  c l i n i c a l  and s e r o l o g i c a l  
r e s u l t s  o b ta in e d  i n  t h e  t r e a t & e n t  o f  c a s e s  of advanced  t a b e s  
o r g e n e r a l  p a r a l y s i s  o f th e  i n s a n e ,  t h e  d ru g  would be l e s s  
l i k e l y  t o  be r e g a r d e d  as  s p e c i f i c :  in d e e d  i t  i s  l i t t l e  u se d
i n  su c h  c o n d i t i o n s  even  i n  modern h o s p i t a l  p r a c t i c e  a s  t h e  
damage i s  r e g a rd e d  as i r r e p a r a b l e  and th e  r e s u l t s  a re  
f r e q u e n t l y  d i s a p p o i n t i n g .
T lie /
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The e a r l i e s t -  s t a g e s  o f  d i s e a s e  a re  i n d i c a t e d  by  d e ra n g e -  
:ment o f  f u n c t i o n  and i n  t h e s e  e a r l y  s t a g e s  p a t i e n t s  r a r e l y  
come w i t h i n  t h e  v iew  o f  t h e  h o s p i t a l  p h y s i c i a n .  The whole 
hope o f  t h e  e a r l y  r e c o g n i t i o n  o f  d i s s e m in a te d  s c l e r o s i s  l i e s  
i n  t h e  hands o f  t h e  g e n e r a l  p r a c t i t i o n e r  and t o  a  l e s s e r  
e x te n t  o f  t h e  eye s p e c i a l i s t .  S l i g h t  t r a n s i e n t  d i p l o p i a  
may n o t  be c o m p la in ed  o f  by t h e  p a t i e n t  even  when b e in g  
examined by h i s  d o c to r  u n l e s s  he i s  d i r e c t l y  asked  i f  he h a s  
e v e r  n o t i c e d  i t s  o c c u r re n c e  and I  have f r e q u e n t l y  b een  
conv inced  by t h e  lo o k  o f  s u r p r i s e  on a  p a t i e n t ' s  fa c e  when 
he was q u e s t io n e d  on t h e  s u b j e c t , t h a t  t h e  f a c t  t h a t  he had 
o c c a s i o n a l l y  and f o r  a t r a n s i e n t  moment ' s e e n  dotiÊble» had  
n o t  im p re sse d  i t s e l f  on h i s  c o n s c io u s n e s s  b u t  had been  
r e g i s t e r e d  i n  h i s  su b c o n s c io u s  m ind . S t i l l  l e s s  f r e q u e n t l y  
w i l l  a  p a t i e n t  com p la in  v o l u n t a r i l y  o f  s l i g h t  p r e c i p i t a n c y  
o f  m i c t u r i t i o n  y e t  t h e s e  p r e m o n i to ry  symptoms would seem  t o  
a r i s e  i n  th e  g r e a t  m a j o r i t y  o f  c a s e s  o f  t h i s  d i s e a s e .  A l l  
such  c a s e s  sh o u ld  be most c a r e f u l l y  exam ined and t h i s  exam ina- 
; t i o n  sh o u ld  a lw ays  in c lu d e  th e  a p p l i c a t i o n  o f  t h e  Wassermann 
and G o l l o id a l  g o ld  r e a c t i o n  t o  t h e  c e r e b r o - s p i n a l  f l u i d .
The g r e a t  d i f f i c u l t y  i n  t h e  e a r l y  d i a g n o s i s  o f  d i s s e m in a t e d  
s c l e r o s i s  l i e s  i n  th e  e x c l u s i o n  o f  f u n c t i o n a l  d i s e a s e .
I t  i s  s t r o n g l y  u rg ed  t h a t  f u n c t i o n a l  d i s e a s e  sh o u ld  o n ly  be 
d iag n o sed  when a l l  p o s s i b i l i t y  o f  o rg a n ic  d i s e a s e  h a s  been  
e x c lu d ed  and t h a t  even  th e n  t h e  d i a g n o s i s  sh o u ld  be r e g a r d e d  
a s /
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as p u r e l y  te m p o ra ry  and s u b j e c t  t o  re v ie w  f ro m  t im e  t c  t im e .
I t  w i l l  be s u b s e q u e n t ly  shown t h a t ,  i n  th e  c a s e s  o f  f u n c t i o n a l  
d i s e a s e  i n v e s t i g a t e d  i n  t h i s  r e s e a r c h ,  t h e  c o l l o i d a l  g o ld  
r e a c t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  was n e g a t i v e  bu t t h e  
t o t a l  number o f  s u c h  c a s e s  i s  t o o  s m a l l  t o  e n a b le  any 
d e f i n i t e  s ta te m e n t  t o  "be made on t h i s  p o i n t .  L oss  o f  t h e  
abdom inal r e f l e x  on one o r  b o th  s i d e s  sh o u ld  a lw ays a ro u s e  
s u s p i c i o n .  I n  d o u b t f u l  c a s e s ,  N e o - s a lv a r s a n  a d m i n i s t r a t i o n  
sh o u ld  be c o n s i d e r e d .  At w o r s t ,  i t  can do no harm and i t
i s  hoped t h a t  i t  may be th e  means o f  a r r e s t i n g  i n  some c a s e s  
t h e  onward p r o g r e s s  o f  t h e  d i s e a s e .
RESULTS OF TRBA#IENT: -
Twenty-tvfo c a s e s  have undergo ne  p ro lo n g e d  c o u r s e s  o f  
t r e a tm e n t  and i n  s i x t e e n  o f  t h e s e  o a s e s  su b se q u e n t  ex am in a -  
; t i o n s  o f  th e  c e r e b r o - s p i n a l  f l u i d  have b e en  c a r r i e d  o u t .
E ig h te e n  o f  t h e  c a s e s  t r e a t e d  r e p r e s e n t e d  a  r e l a t i v e l y  
advanced s t a g e  of t h e  d i s e a s e ,  i . e .  i n  a d d i t i o n  t o  s p a s t i c  
p a r a p l e g i a ,  one o r  more o f  t h e  o t h e r  c a r d i n a l  s i g n s  o f  t h e  
d i s e a s e  w ere p r e s e n t .  Of t h e s e  e ig h t e e n  c a s e s ,  n in e  showed
no marked im provem ent, e x c e p t  i n  m inor d e t a i l s .  I n  t h e  
o th e r  n i n e ,  d e f i n i t e  im provem ent was n o t e d ,  as shown by 
d e c re a s e  i n  t h e  s p a s t i c i t y  o f  t h e  l e g s ,  r e g a i n  of b l a d d e r  
c o n t r o l  when t h i s  had b e en  p a r t i a l l y  l o s t ,  and i n c r e a s e  
i n  m u sc u la r  pow er. I n  one e a s e  t h e  s p e e c h ,  w h ich  p r i o r  
t o  t r e a tm e n t  had been  m ark ed ly  s c a n n in g ,  r e t u r n e d  p r a c t i c a l l y  
t o /
(64)
t o  n o rm a l .
T hree c a s e s  i n  t h e  s p a s t i c  p a r a p l e g i a  g roup  were 
t r e a t e d  and a l l  a p p ea red  g r e a t l y  t o  b e n e f i t .  These c a s e s  
on a d m iss io n  had m arked ly  s p a s t i c  g a i t  and co u ld  w alk  o n ly  
w i t h  th e  h e l p  o f  two s t i c k s .  On d i s c h a r g e  t h e y  c o u ld  w alk  
w i th o u t  s u p p o r t  and t h e i r  g a i t  was a p p a r e n t l y  n o rm a l .
These c a s e s  s u b s e q u e n t ly  com pla ined  o f  sym p to rs  s u g g e s t i v e  
t h e  phenomena of i n t e r m i t t e n t  c l a u d i c a t i o n .  They s t a t e d  
t h a t  t h e y  co u ld  e a s i l y  w alk  a c e r t a i n  a i s t a n c e ,  when t h e y  
would su d d e n ly  com p la in  o f  w eakness and s t i f f n e s s  o f  t h e  
l e g s  and be u n a b le  t o  p ro c e e d  f u r t h e r  w i th o u t  r e s t .
A c a se  o f  s p a s t i c  rn onp p leg ia ,  w h ich  w i l l  l a t e r  be 
r e f e r r e d  t o ,  underw en t an i n t e n s i v e  c o u rs e  o f  t r e a t m e n t  w i t h  
b e n e f i c i a l  r e s u l t s .  I n d i v i d u a l  c a s e s  w i l l  s u b s e q u e n t ly  be 
d e s c r ib e d  b u t  i t  woula h e r e  a p p e a r  d e s i r a b l e  t o  em phasize  t h a t  
th e  b e s t  r e s u l t s  have b e en  o b ta in e d  i n  e a r l y  c a s e s  and t h a t  
even i n  t h e s e ,  t r e a tm e n t  must be p ro lo n g e d  o v e r  a  c o n s i d e r a b le  
p e r io d  o f  t im e .
As a l r e a d y  s t a t e d ,  i n  s i x t e e n  c a s e s  u n d e r  t r e a t m e n t ,  
r e p e a t e d  .e x a m in a t io n s  have b een  made o f  t h e  c e r e b r o - s p i n a l  
f l u i d .  In  a l l ,  m o d i f i c a t i o n s  o f  t h e  c o l l o i d a l  g o ld  
r e a c t i o n  have been  foun d  t o  o c c u r .  I n d i v i d u a l  exam ples 
w i t h  a c t u a l  r e a d i n g s  w i l l  be g iv e n  b u t ,  g e n e r a l l y ,  t h e  
m o d i f i c a t io n s  t h a t  have been  o b se rv e d  may be sum m arised  as 
f o l l o w s : -  A curve  w h ic h ,  p r i o r  t o  t r e a t m e n t ,  was p a r e t i c ,  
becom es/
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becomes l u e t i c  u n d e r  N e o - s a lv a r s a n  a d m i n i s t r a t i o n .
The d i s c o l o u r a t i o n  i n  t h e  t u b e s  g i v in g  a l u e t i c  cu rve
becomes f a i n t e r  and t h e  number o f  tu b e s  in v o lv e d  becomes
p r o g r e s s i v e l y  l e s s .  I n  two c a s e s  c o m p le te ly  n e g a t iv e
r e s u l t s  were u l t i m a t e l y  o b t a i n e d .  The p o s s ib l e  s i g n i f i c a n c e
o f  t h e s e  changes  w i l l  be d i s c u s s e d  when t h e  p r e s e n t  p o s i t i o n
o f  t h e  c o l l o i d a l  g o ld  r e a c t i o n  i s  c o n s i d e r e d ,  b u t  i t  may
p e rh a p s  be hoped t h a t  t h e  change from  a s t r o n g l y  p o s i t i v e
( p a r e t i c )  t o  a n e g a t iv e  r e a c t i o n  may i n d i c a t e  t h a t  t h e
f u r t h e r  p r o g r e s s  o f t h e  d i s e a s e  i s  b e in g  a r r e s t e d .
The f a l l o w i n g  i s  a s e r i e s  o f  i l l u s t r a t i v e  o a se s
A CASE OF ESTAHLISHBD DISSEMINATED SCLEROSIS IN WHICH 
PROLONGED ADMINISTRATION OF NOVARSENOBILLON APPARENTLY 
PRODUCED AN ALMOST COMPLETE REMISSION OF SYMPTOMS ACCOMPANIED 
BY A NEGATIVE COLLOIDAL GOLD REACTION.
Case 83 . G.H. Aet 8 3 .  P e n s io n e r .  A dm itted  I 8 / 1 / 8 O 
c o m p la in in g  o f  s t i f f n e s s  and w eakness  o f  l e g s  o f  Z i  y e a r s '  
d u r a t i o n .
HISTORY OF ONSET:- I n  t h e  summer of 1917 he was c a p s iz e d  
in  a w h a le r  and immersed f o r  10 m in u te s  i n  th e  s e a  i n  c o ld  
w e a th e r .  A few weeks l a t e r  he com pla ined  o f  s t i f f n e s s  and 
weakness of t h e  r i g h t  l e g  on r o u t e  m a rc h in g .  H is p r e v io u s  
h e a l t h  had b e e n  u n i fo rm ly  good and h i s  f a m i ly  h i s t o r y  c o n -  
: t a i n e d  no f a c t  o f  n o t e .  He s t a t e d  he had n e v e r  s u f f e r e d  
#rom v e n e r e a l  a i s e a s e ,  was m od era te  i n  h i s  consum ption  o f  
to b a c c o  and an a b s t a i n e r  f ro m  a l c o h o l .
CONDITION ON ADMISSION:- A w e l l - d e v e l o p e d ,  w e l l - n o u r i s h e d  
man of 8 3 .  H is c h i e f  c o m p la in t  was w eakness  and s t i f f n e s s  
o f  h i s  l e g s .
CENTRAL NERVOUS SYSTEîÆ:- Legs m ark ed ly  s p a s t i c  w i t h  c o n s id e r -  
Zable m u sc u la r  w e a k n e ss .  Knee j e r k s : -  E ig h t  + + + . L e f t  + -f. 
Tendo A c h i l l i s  j e r k s  b o t h  + . P a t e l l a r  c lo n u s  marked on 
r i g h t , co u ld  n o t  be e l i c i t e d  on l e f t .  P l a n t a r  r e f l e x  l e f t  
f l e x o r ,  r i g h t  d o u b t f u l l y  e x t e n s o r .  E p i g a s t r i c  and s u p e r -
: f i c i a l  abdom inal r e f l e x e s  a b s e n t .  Arnis: -  M u scu la r  power
a p p a r e n t l y /
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a p p a r e n t l y  u n im p a i re d .  S u p in a to r  j e r k s  +, o t h e r  t e n a o n  
r e f l e x e s  n o rm a l .  O rg an ic  r e f l e x e s  n o rm a l .  B y e s : -  P u p i l s
e q u a l  and r e a c t  t o  l i g h t  and accom m odation . C o n se n su a l  
r e a c t i o n  p r e s e n t .  Marked l a t e r a l  nystagm us e a s i l y
e l i c i t e d .  R o ta to r y  n y s tagm u s p r e s e n t  t o  a  l e s s e r  d e g re e .  
V e r t i c a l  nystagm us n o t  e l i c i t e d .  o/B  l e f t  d i s c ,  d i s t i n c t  
p a l l o r  o f  te m p o ra l  h a l f  o f  d i s c :  v e in s  c o n g e s te d .  R ig h t  
d i s c ,  s l i g h t  p a l l o r  o f  t e m p o r a l  h a l f :  n a s a l  and i n f e r i o r  
m arg in s  b l u r r e d .  S p e e c h : -  No a l t e r a t i o n  from  n o rm al n o t e d .  
I n t e n t i o n  t r e m o r  p r e s e n t  in  b o t h  a rm s. S p e c i a l  s e n s e s : -  s m e l l ,  
t a s t e  and h e a r i n g  n o rm a l.  No h i s t o r y  o f  memory d e f e c t  o r 
o th e r  m e n ta l  symptom. S e n so ry  n e u r o n e : -  S l i g h t  im p a irm en t 
o f  s u p e r f i c i a l  t a c t i l e  s e n s a t i o n  o ver s c a t t e r e d  a r e a s  in  
r i g h t  l e g .  T a c t i l e  s e n s a t i o n  o th e r w is e  a p p a r e n t l y  n o rm a l .
P a in  and t e m p e r a tu r e  se n se  n o rm a l .  M uscle j o i n t  s e n s e  
n o rm a l .  S te r e o s c o p ic  s e n s e  n o rm a l .
CEREBRO-SPINAL FLUID on a d m i s s io n : -  F l u i d  c l e a r .  P r e s s u r e  
n o rm a l .  C e l l  coun t 9 .  Ross Jo n e s  t e s t  n e g a t i v e .
A lcoho l f a i n t  h a z e .  Wassermann r e a c t i o n : -  Blood n e g a t i v e .  
C e r e b r o - s p in a l  f l u i d  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 8 3 3 3 3 1 0 0 0 0  0 .
Treaf'ment was commenced i n  F e b r u a r y  1980 and c a r r i e d  out 
on r o u t i n e  a n t i s p e c i f i c  l i n e s .  I t  com p rised  18 i n t r a v e n o u s  
i n j e c t i o n s  o f  0 .4 5  g r .  N .A .B . g iv e n  in  s e r i e s  o f  4  d o se s  a t  
7 day i n t e r v a l s , w i t h  a p e r i o d  o f  8 weeks b e tw een  e a c h  s e r i e s .
In  a d d i t i o n  m e r c u r i a l  i n u n c t i o n  was c a r r i e d  o u t .
COLLOIDAL GOLD REACTION OF CEREBRO-SPINAL FLUID AFTER 
TREATIvlENT:- 3 1 / 7 /8 0 .  0 0 0 0 0 0 0 0 0 0 0
SUBSEQUENT HISTORY:- P a t i e n t  s u b s e q u e n t ly  r e p o r t e d  f o r  
e x a m in a t io n  on b / l / 8 1 .  T here  was g r e a t  im provem ent i n  h i s  
c o n d i t i o n .  The m uscle  t o n e  o f  t h e  l e g s  was a p p a r e n t l y  
n o rm al .  The g a i t  a p p ea re d  no rm al and he s t a t e d  he c o u ld  w alk  
a d i s t a n c e  of abo u t 1-& m i le s  when he would su d d e n ly  co m p la in  
of symptoms o f  f a t i g u e  and be u n a b le  t o  p ro c e e d  f u r t h e r .
There was v e ry  s l i g h t  l a t e r a l  nystagm us seen  o n ly  on ex trem e 
d e v i a t i o n  t o  th e  l e f t  and c o n f in e d  c h i e f l y  t o  t h e  l e f t  e y e .
A v e ry  s l i g h t  t r e m o r  &S t h e  end o f  a v o l u n t a r y  a c t  c o u ld  
be e l i c i t e d  i n  t h e  r i g h t  hand o n ly .  The l e f t  abdom inal 
r e f l e x  was w eak ly  p r e s e n t  and e a s i l y  e x h a u s te d .  The r i g h t  
was a b s e n t .  No c lo n u s  c o u ld  be e l i c i t e d .  The p l a n t a r  
r e f l e x e s  w ere  i n d e f i n i t e .
H is g e n e r a l  im provem ent was s u c h  t h a t  h i s  p e n s io n  had
h i s /
been s to p p e d  and he had f o r  s e v e r a l  m onths b e en  e a r n i n g
(57)
h i s  l i v i n g  by c o n t in u o u s  employment as an o i l  r e f i n e r  -  
h i s  p re -w a r  o c c u p a t io n .
COIi/Cs-lENT:- I t  m ight be a rg u e d  t h a t  t h e  improvement i n  t h i s  
case  was due t o  t»ne o f  t h e  u s u a l  r e m is s io n s  o f  t h e  d i s e a s e  
w hich  r e n d e r  t h e  s tu d y  o f  d i s s e m n a t e d  s c l e r o s i s  so  b a f f l i n g  
a p rob lem  and a c o n s i d e r a b le  p e r io d  of t im e  would r e q u i r e  
t o  e la p s e  b e f o r e  a d e f i n i t e  c o n c lu s io n  co u ld  be drav/n.
The f o l l o w in g  c a se  i s  of c o n s i d e r a b le  i n t e r e s t : -
A CASE OF DISSEMINATED SCLEROSIS COMPLICATED BY GLYCOSURIA,
IN WHICH INTENSIVE SPIROCHAETICIDAL TREATMENT RESULTED 
IN APPARENT CURE.
Case 37. W.B. Aet 8 2 .  A p a t i e n t  o f  D r .T .D .L a i r d .  Was
s e n t  i n t o  H o s p i t a l  1 8 /3 /8 0  a s  a c a se  of D ia b e te s  M e l l i t u s .
He s t a t e d  t h a t  h i s  i l l n e s s  commenced i n  J u l y  1918 when he 
com plained o f  t h i r s t , p r o g r e s s i v e  l o s s  o f  w e ig h t  and marked 
weakness of b o th  l e g s .
ON ADMISSION:- H is  g e n e r a l  n u t r i t i o n  was f a i r .  The u r i n e  
c o n ta in e d  3.5% s u g a r  and th e  u r i n a r y  o u tp u t  was 130 o z .  The 
f e r r i c  c h lo r i d e  r e a c t i o n  v/as n e g a t i v e .
CENTRAL NERVOUS SYSTEM:- B o th  l e g s  were m ark ed ly  s p a s t i c .
Knee j e r k s  + t .  B i l a t e r a l  e x t e n s o r  p l a n t a r  r e s p o n s e .
Abdominal r e f l e x e s  a b s e n t .
ORGAinC REFLEXES:- P a t i e n t  gave h i s t o r y  o f  o c c a s i o n a l  
r e t e n t i o n  and in c o n t in e n c e  o f  u r i n e .  Bowel s p h i n c t e r s  n o rm a l .
EYES:- P u p i l s  e q u a l  and r e a c t  n o r m a l ly .  No e x t e r n a l  o c u la r  
p a l s y .  No h i s t o r y  o f  d i p l o p i a .  No n y s ta g m u s .  o/ e d i s c s  
p a l e r  th a n  n o rm a l  and la m in a  c r i b r o s a  u n d u ly  d i s t i n c t .  Speech 
and s p e c i a l  s e n s e s  n o rm a l .  No i n t e n t i o n  t r e m o r .
CEREBRO-SPIM/U, FLUID:- S l / s /S O . F l u i d  c l e a r .  P r e s s u r e  +.
C e l l  co u n t  8 .  Type of c e l l  s m a l l  ly m p h o c y te s .  Ross J o n e s ,  
A lcoh o l and Nonne A peIt t e s t s  n e g a t i v e .
WASSERÎ./ÎANN REACTION:- C e r e b r o - s p i n a l  f l u i d  n e g a t i v e :
Blood n e g a t i v e .
COLLOIDAL GOLD REACTION:- 8 3 6 3 8 8 1 0 0 0 0  (L u e t ic  r e a t t i o n )
d i e t
PROGRESS OF CASE:- S t a r v a t i o n ^ f o r  84 h o u rs  p rod uced  a f a l l  
i n  th e  su g a r  p e rc e n ta g e  from  3.5% t o  0.45% and a week l a t e r  
a f t e r /
(58)
a f t e r  24 hours* s t a r v a t i o n  t h e  u r i n e  gave a n e g a t iv e  r e a c t i o n  
f o r  s u g a r .  On n o rm al ward d i e t  t h e  s u g a r  p e rc e n ta g e  v a r i e d  
from  S .5% t o  5%.
I n  view o f  t h e  s p a s t i c  p a r a p l e g i a ,  a b sen c e  o f  abd om inal 
r e f l e x e s ,  s p h i n c t e r  in v o lv e i ie n t  and e a r l y  o p t i c  a t r o p h y  a 
p r o v i s i o n a l  d i a g n o s i s  o f d i s s e m in a t e d  s c l e r o s i s  i n v o lv i n g  
th e  f o u r t h  v e n t r i c l e  was made and t h e  p a t i e n t  v/as t r e a t e d  
by m e r c u r i a l  i n u n c t i o n  and in t r a v e n o u s  i n j e c t i o n s  of 
N o v a r s e n o b i l lo n  (80 i n  a l l )  and G raham 's  D i a b e t i c  D i e t .
RESULT:- A g r a d u a l  b u t  a lm ost u n i n t e r r u p t e d  r e c o v e r y  
was made. The c e r e b r o - s p i n a l  f l u i d  was s u b s e q u e n t ly  
re -e x am in ed  on two o c c a s i o n s .  The a v e ra g e  c e l l  coun t was 1 ,  
th e  p r o t e i n  t e s t s  and Wassermann r e a c t i o n  rem a in ed  n e g a t i v e .  
S l ig h t  m o d i f i c a t i o n  o f  t h e  c o l l o i d a l  g o ld  r e a a t i O n  was 
o b se rv e d .  P r i o r  t o  t r e a tm e n t  t u b e s  1 -7  showed c o lo u r  
a l t e r a t i o n s  ( v i d . s u p . ) .  On t h e  c o n c lu s io n  o f  t r e a tm e n t  
on ly  tu b e s  1 -5  showed a r e a c t i o n  and t h e  c o lo u r  a l t e r a t i o n s  
were l e s s  m arked, t h e  r e a d i n g s  b e in g  as f o l l o w s : -
1 8 8  8 1 0 0 0 0  0 .
The su g a r  c o m p le te ly  d i s a p p e a r e d  from  th e  u r i n e .  The l e g s  
became much l e s s  s p a s t i c  and t h e  m u sc u la r  power im p ro v ed .
The p l a n t a r  r e f l e x e s  were no lo n g e r  c o n s t a n t l y  e x t e n s o r .
The abdom inal r e f l e x e s  rem a in e d  a b s e n t .
On d i s c h a r g e  ( 3 0 / l l / S 0 )  t h e  p a t i e n t  c o u ld  w a lk  w i t h  an 
a p p a r e n t ly  noru ial g a i t  w i th o u t  t h e  h e lp  o f  a  s t i c k  and t h e
u r i n e  had been  f r e e  f ro m  s u g a r  f o r  o v e r  a m on th . I  was
s u b s e q u e n t ly  in fo rm ed  (8 / 1 / 8 I )  by  D r .L a i rd  t h a t  t h e  u r i n e  
v/as s t i l l  c o n s t a n t l y  f r e e  from  s u g a r  and t h e  p a t i e n t  s t a t e d  
t h a t  he was e n jo y in g  a p r a c t i c a l l y  n o rm al d i e t  and a p p e a re d
t o  have r e g a in e d  h i s  h e a l t h .
(45)
COMMENT:- M arie  i n  1895 drew a t t e n t i o n  t o  a s e r i e s  o f 
c a se s  r e p o r t e d  by R i c h a r d i^ r e  and Edwards i n  w h ich  d i s s e m in a t e d  
s c l e r o s i s  and g l y c o s u r i a  c o - e x i s t e d  and e x p re s s e d  t h e  o p in io n  
t h a t  th e  i s l e t s  o f  s c l e r o s i s  p resu m ab ly  e x i s t e d  i n  t h e  f l o o r  
o f  t h e  f o u r t h  v e n t r i c l e .
A CASE OP ADVAl'iCED DISSEMINATED SCLEROSIS WITH A POSITIVE 
WASSERFiAI'iN REACTION IN THE CEREBRO-SPINAL FLUID, IN WHICH 
TREATMENT WITH NOVARSENOBILLON PRODUCED A NEGATIVE WASSERI4ANN 
REACTION AND A NEGATIVE COLLOIDAL GOLD REACTION BUT IN WHICH 
NO CLINICAL IMPROVEMENT WAS NOTED.
J .H . Case No.8 .  The c l i n i c a l  a s p e c t s  o f  t h i s  c a se  have
a l r e a d y  been  d e s c r ib e d  i n  d e t a i l  ( se e  p .  40 ) .  I t  i s  a g a in
r e f e r r e d /
(59)
r e f e r r e d  t o  h e re  f o r  th e  p u rp o se  o f  show ing th e  m o d i f i c a t i o n s  
o f th e  s e r o l o g i c a l  r e a c t i o n s  f o l lo w in g  i n t e n s i v e  a n t i - s p e c i f i c  
t r e a t m e n t .
CEREBRO-SPINAL FLUID PICTURE:- 5 / s / 8 0 .  C . S . F . c l e a r .
P r e s s u r e  t  +• C e l l  coun t 3 .  Sm all  ly m p h o c y te s .  Ross 
Jones t e s t  n e g a t i v e .  Nonne Ape I t  p h a se s  I  and I I  n e g a t i v e .  
Wassermann r e a c t i o n  C .S .F .  weak p o s i t i v e .
” ” b lo o d  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 4 3 3 8 8 1 1 0 0 0  0 .
TREATMENT : -  18 in t r a v e n o u s  i n j e c t i o n s  o f  N o v a r s e n o b i l lo n
accom panied by t h e  a d m i n i s t r a t i o n  o f  M ercury  and I o d i d e ,
LUliÆBAE PUMCTUEE 21 /7 /S O .
C o l l o i d a l  g o ld  r e a c t i o n : -  0 1 0 0 0 0 0 0 0 0  0 .
WASSERMANN REACTION C .S .F .  n e g a t i v e .
” " b lo o d  n e g a t i v e .
Ne d e f i n i t e  c l i n i c a l  im provem ent was r e c o r d e d .
THE FOLLOWING CASE OF EARLY DISSEMINATED SCLEROSIS IS  OF 
INTEREST IN THAT THE COLLOIDAL GOLD REACTION ON ADMISSION 
WAS NEGATIVE BUT BECAME LUETIC AFTER THE ADMINISTRATION OP 
A 'PROVOCATIVE' DOSE OF NOVARSENOBILLON.
A.P; Case N o .147 . Aet 4 1 .  A dm itted  I S / l o /S O .
C om p la in ing  o f  l o s s  o f power o f  l e g s  o f  3 y e a r s '  d u r a t i o n .
Knee j e r k s  -f- -f. P l a n t a r  r e f l e x e s  l e f t  e x t e n s o r ,  r i g h t  
d o u b t f u l .  Abdominal r e f l e x e s  a b s e n t .  F re q u en c y  and 
p r e c i p i t a n c y  o f  m i c t u r i t i o n ,  no a b s o lu te  i n c o n t i n e n c e .
P u p i l s  r e a c t  n o r m a l ly ,  s l i g h t  l a t e r a l  n y s tag m u s :  s u p i n a t o r
t r i c e p s  and w r i s t  j e r k s  i n c r e a s e d .  Trem ors o f  arms n o t  
d e f i n i t e l y  o f  ' i n t e n t i o n '  t y p e .  S t a t e s  h i s  s p e e c h  i s  
becom ing s lo w e r .
«EEEBEO-SPIHAL FLUID:- 1 5 /1 0 /3 0 .  C l e a r .  P r e s s u r e  i  +.
C e l l  count 8 .  A lc o h o l ,  Ross J o n e s ,  and Nonne A p e lt  I  & I I  
t e s t s  n e g a t i v e .
WASSERMANN REACTION C .S .F .  n e g a t i v e .
" " b lo o d  p o s i t i v e .
COLLOIDAL GOLD REACTION:- 0 0 0 0 0 0 0 0 0 0 0  ( n e g a t i v e ) .
8 5 /1 0 /8 0 .  P r o v o c a t iv e  dose  0 .4  gm. N .A .B . g iv e n ,
8 9 / 1 0 / 8 0 . C .S .F .  C l e a r .  P r e s s u r e  t  f*  C e l l  coun t 4 .  
COLLOIDAL/GOLD REACTION:- 1 1 1 3 1 1 0 0 0 0 0 0  (weak l u e t i o )
(60)
A CASE OF SPASTIC MONOPLEGIA TREATED BY NE0 - SALVARSAN WITH 
RESULTING CLINICAL IMPROVEMENT.
Case 104. G.R. A dm itted  1 6 / 6 /8 0 .  C om pla in ing  o f  spasm s 
i n  r i g h t  l e g .  Onset 3 m onths ag o . No h i s t o r y  o f  d i p l o p i a .  
S l i g h t  a t r o p h y  r i g h t  c a l f  and t h i g h  m u s c le s .  Knee j e r k s  b o th  
p r e s e n t .  R .+ .  C lonus of r i g h t  a n k l e .
P l a n t a r  r e f l e x e s : -  f l e x o r  l e f t ,  i n d e f i n i t e  r i g h t .
Wàlks d ra g g in g  r i g h t  l e g :  i n n e r  s i d e  o f  b oo t w orn .
OPTIC FUNDI:- O u t l in e  o f  d i s c s  s l i g h t l y  b l u r r e d .  No 
d e f i n i t e  n e u r i t i s .  p u p i l s  r e a c t  n o r m a l ly .  No Routergism. 
D e f in i t e  w eakness o f  r i g h t  a n k le .  No a n a e s t h e s i a  o r
a n a l g e s i a .  No s p h i n c t e r  in v o lv e m e n t ,  
hands e s p e c i a l l y  r i g h t .
Tremor o f  b o t h
CEREBRO-SPINAL FLUID:- C l e a r .  • P r e s s u r e  n o rm a l .  No e x c e s s  
o f  p r o t e i n .  C e l l  coun t 4 .  W assermann r e a c t i o n  g e g a t i v e .
COLLOIDAL GOLD REACTION:- 1 1 8 8 1 1 0 0 0 0 0 0
WASSERIAANN REACTION b lo o d  n e g a t i v e .
" ” C .S .F .  n e g a t i v e .
TREATMENT:- C o n s i s t i n g  o f  f o u r t e e n  i n t r a v e n o u s  i n j e c t i o n s  
o f  N o v a r s e n o b i l lo n  was fo l lo w e d  by g r e a t  c l i n i c a l  im provem ent. 
On d i s c h a rg e  h i s  g a i t  was n o rm a l ,  and t h e r e  was a s l i g h t  
in c r e a s e  i n  t h e  g i r t h  o f  t h e  r i g h t  t h i g h  m u s c le s .  He s t i l l  
o c c a s i o n a l l y  com pla ined  o f  spasm . He r e f u s e d  f u r t h e r  lum bar 
p u n c tu re  so  i t  was n o t  p o s s i b l e  t o  c a r r y  out t h e  c o l l o i d a l  
go ld  r e a c t i o n  su b seq u e n t  t o  t r e a t m e n t .
A CASE OF DISSEMINATED SCLEROSIS WITH A NEGATIVE WASSERMANN 
REACTION SHOWING A PARETIC COLLOIDAL GOLD CURVE.
Case 8 8 .  M rs.D . A dm itted  S 6 / 5 / 8 O. C o m pla in in g  o f  p a r e s i s
r i g h t  l e g .  Onset 6 y e a r s  ago f o l l o w i n g  c y s t i t i s  i n  p reg n an cy , 
8 y e a r s  ago a l s o  d u r in g  p re g n a n c y  l o s t  t h e  power o f  s p e e c h .  
K .J .R ig h t  e x a g g e ra te d .  L e f t  n o rm a l .  B i l a t e r a l  e x te n s o r  
p l a n t a r  r e f l e x .  Abdominal r e f l e x e s  a b s e n t .  S p h i n c t e r s  
n o rm a l .  Some l o s s  o f  power i n  r i g h t  l e g .  No a p p a re n t  
w a s t i n g .  No s e n s o r y  phenomena. P u p i l s  medium. R ig h t  
l a r g e r  t h a n  l e f t .  R eac t n o r m a l ly .  No h i s t o r y  o f  d i p l o p i a .  
S l i g h t  nystagm us on d e v i a t i o n  t o  r i g h t .  No a l t e r a t i o n  i n  
s p e e c h .  A ta x ia .  ' O p t ic  fu n d i  n o rm a l .
84 / 5 / 2 0 . Nystagmus b o t h  e y e s ,  
change i n  sp e e c h .
CEREBRO/
No i n t e n t i o n  t r e m o r .  No
(61)
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  + . C e l l  coun t 4 .  
sm a l l  ly m p h o c y te s .  A l l  p r o t e i n  t e s t s  n e g a t i v e .  Dark 
ground i l l u m i n a t i o n  n e g a t i v e .
WASSERMANN REACTION C .S .F .  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 5 5 5 5 2 8 2 0 0 0 0 .
COlCwIENT:- T h is  c a se  i s  an exam ple o f  th e  f a c t  t h a t  a 
p a r e t i c  c o l l o i d a l  g o ld  r e a c t i o n  i s  n o t  found  o n l y  i n  
G e n era l  P a r a l y s i s .
A CASE OF DISSEMINATED SCLEROSIS SHOWING FACIAL PALSY 
AND A TYPICAL CEREBRO-SPINAL FLUID PICTURE.
Case 76 . J.W. Aet 35 . A dm itted  8 4 /5 /8 0  c o m p la in in g  o f  
l o s s  o f  power i n  l e g s  o f  3 years*  d u r a t i o n .  P a r e s i s  of 
l e f t  f a c i a l  n e r v e .  Marked i r t  e n t i o n  t r e m o r .  Abdominal 
r e f l e x e s  a b s e n t .  Knee j e r k s  + t .  P l a n t a r  r e f l e x  l e f t  
f l e x o r ,  r i g h t  e x t e n s o r .  P a t e l l a r  and a n k le  c lo n u s  on 
l e f t .  S u p e r f i c i a l  t a c t i l e  s e n s a t i o n  im p a i re d  o v e r  l e f t  
t h i g h  and k n e e .
FUNDI;- o/ e p a l l o r  o f  b o t h  d i s c s .  P u p i l s  e q u a l  and r e a c t  
n o r m a l ly .  No d i p l o p i a .  S l i g h t  n y s ta g m u s .
CEREBROSPINAL FLUID:- C l e a r .  P r e s s u r e  + . C e l l  c o u n t  4 .  
Sm all ly m p h o c y te s .  A lc o h o l  f a i n t  h a z e .  R . J . f a i n t  f .
Nonne A pelt  I  f a i n t  h a z e ,  I I  n e g a t i v e .
WASSERMANN REACTION C .S .F .  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 1 1 8 8 8 8 1 0 0 0  0.
THE FOLLOWING CASE IS OF INTEREST IN THAT THE CLINICAL 
IMPROVEMENT FOLLOWING NEO-SALVARSAN ADMINISTRATION WAS 
INDEPENDENTLY OBSERVED.
Case 39 . A.B. Aet 8 8 .  Bemale p a t i e n t  o f  D r.W .K .A nderson . 
C l i n i c a l l y  t y p i c a l  d i s s e m in a t e d  s c l e r o s i s .  C .S .F .  C l e a r .
C e l l  coun t 3 .  Sm all ly m p h o c y te s .  A l l  p r o t e i n  t e s t s  
n e g a t i v e .
WASSERMANN REACTION C .S .F .  P o s i t i v e .
COLLOIDAL GOLD REACTION:- 5 5 5 3 8 1 0 0 0 0 0 0  ( p a r e t i c
r e a c t i o n )
TREATMENT: -  I n t r a v e n o u s  N o v a r s e n o b i l lo n .  (18 i n j e c t i o n s )  
CERBBRO/
(62)
CEREBRO-SPINAL FLUID AFTER TREATMENT. 1 9 /1 3 /2 0 .
COLLOIDAL GOLD REACTION:- 1 3 3 3 3 3 0 0 0 0 0 0  ( I u e t i 0 r e a c t i o n )
WASSERMANN REACTION C .S .F .  s u s p i c i o u s .
D r.A n d erson  r e p o r t e d  g r e a t  c l i n i c a l  im p rovem ent (D e c . ,1 9 8 0 ) .
A CASE OF ADVAImCED DISSEMINATED SCLEROSIS GIVING A PARETIC 
COLLOIDAL CURVE IN WHICH TWELVE INTRAVENOUS INJECTIONS OP 
NOVARSENOBILLON. PRODUCED A NEGATIVE REACTION TO COLLOIDAL GOLD.
Case 178. M.B. F em ale , a e t  2 9 .  A dm itted  8 8 / I O / 8 O. C o m pla in -  
: in g  o f  i n a b i l i t y  t o  w a lk ,  t r a m o rs  o f  hands and s h a k in g  o f  h e ad .
She s t a t e s  t h a t  8 -^ y e a r s  ago she  f i r s t  co m p la in ed  o f  d i f f i c u l t y  
in  w a lk in g  and d ra g g in g  of r i g h t  l e g .  Some m onths l a t e r  
t rem o rs  of t h e  hands d ev e lo p ed  and she n o t i c e d  t h a t  she was u n a b le  
to  convey a cup t o  h e r  l i p s  w i th o u t  s p i l l i n g  th e  c o n t e n t s .
Tivelve m onths a f t e r  t h e  f i r s t  o n se t  o f  h e r  symptoms she n o t i c e d  
a marked a l t e r a t i o n  i n  h e r  s p e e c h  and s i x  m onths l a t e r  she 
com plained of i n v o l u n t a r y  sh a k in g  o f  h e r  h e a d ,
ON ADMISSION p a t i e n t  was w e l l  n o u r i s h e d  and o f  h e a l t h y  
a p p e a ra n c e .  Speech  was s low  and m ark ed ly  ' s c a n n in g * .  T here
was i n v o lu n t a r y  t r e m o r  o f  head and c o a r s e  i n t e n t i o n  t r e m o r  o f  
arms e s p e c i a l l y  on t h e  r i g h t  s i d e ,  w h ich  p r e v e n te d  h e r  from  
fe e d in g  h e r s e l f .  - P u p i l s  were e q u a l  and r e a c t e d  a c t i v e l y  t o  
l i g h t  and accomm odation -  t h e  c o n s e n s u a l  r e f l e x  was p r e s e n t .
There was c o a r s e  l a t e r a l  nystagm us b u t  no h i s t o r y ^ f  d i p l o p i a  
could  be e l i c i t e d .  Knee jerkW^ e x a g g e ra te d  on r i g h t  s i d e ,  
absen t on l e f t .  The r i g h t  p l a n t a r  r e f l e x  was e x t e n s o r .
Ankle c lo n u s  was e l i c i t e d  on t h e  r i g h t  s i d e  o n ly .  No a b n o rm a l-  
: i t y  was d e t e c t e d  in  t h e  s e n s o r y  n e u ro n e ,  t a c t i l e ,  p a in  and 
te m p e ra tu re  s e n s a t i o n s  b e in g  a p p a r e n t l y  n o rm a l .  There  was no 
ev idence  of s p h i n c t e r  in v o lv e m e n t .  The f u n d i  w ere  n o rm a l .
CEREBRO-SPINAL FLUID PICTURE:- F l u i d  c l e a r .  P r e s s u r e  + .
C e l l  coun t 6 . Ross Jon es  and Nonne A pe lt  T e s t s  n e g a t i v e .
WASSERMANN REACTION OF BLOOD NEGATIVE, C .S .F .  n e g a t iv e  (qu ery )
COLLOIDAL GOLD REACTION:- 5 5 5 5 8 1 0 0 0 0 0  ( p a r e t i c  r e a c t i o n )
TREATMENT:- Tv/elve i n t r a v e n o u s  i n j e c t i o n s  o f 0 .4  g r .  N o v a rse n o -
/ A. : b i l l o n .Subsequent lum bar p u n c tu re  1 9 / 1 /8 1 .
COLLOIDAL GOLD REACTION:- 0 0 0 0 0 0 0 0 0 0 0
c l in ic a l /
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CLINICAL RESULT:- D e f i n i t e  im provement was n o te d  as r e g a r d s  
i n t e n t i o n  t r e m o r  and sp e e c h .  There  was a l s o  improvement i n  
h e r  g e n e r a l  c o n d i t i o n  b u t  n o t  t o  any v e ry  marked e x t e n t .  On 
d i s c h a r g e  she  was a b le  t o  f e e d  h e r s e l f  and th e  r i g h t  abdom inal 
r e f l e x  was w eakly  a c t i v e .  A rrangem ents  were made f o r  t r e a tm e n t  
t o  be c o n t in u é e  a t  home by h e r  own d o c t o r .
CiDJMENT:- A lth o u g h  t h e  c l i n i c a l  im provement i n  t h i s  c a se  was 
n o t  m arked, t h e  m o d i f i c a t i o n  o f  t h e  c o l l o i d a l  g o ld  r e a c t i o n  was
These c u rv e s  may be r e p r e s e n t e d  g r a p h i c a l l y ,  
_ _ _ _ _  ' M.B. — C o/se /Vo, Z72 ,,
^  c .t/rv B  J b r /o r  / 5
jubatifoenà //
A CASE OF EARLY DISSEMINATED SCLEROSIS IN TOICH NEO-SALVARSAN 
TREATMENT WAS FOLLOWED BY CLINICAL IMPROVEMENT WITHOUT ANY 
MARKED ALTERATION IN THE COLLOIDAL GOLD REACTION.
Case N o .14. A‘.D. A e t .2 4 .  M in e r .  A dm itted  t o  H o s p i t a l  1 2 / l 2 / l 9 .
C om pla in ing  e f  d i f f i c u l t y  i n  w a lk in g  of 9 months* d u r a t i o n .  He 
a l s o  s t a t e d  t h a t  p r i o r  t o  t h e  o n se t  o f  t h e  w eakness of h i s  l e g s  
he had o c c a s i o n a l l y  e x p e r i e n c e d  d i p l o p i a ,  a l s o  t h a t  he had some 
d i f f i c u l t y  i n  m i c t u r i t i o n  shown by symptoms of s l i g h t  r e t e n t i o n .
QiN ADMISSION:- A w e l l  b u i l t  m u sc u la r  man of h e a l t h y  a p p e a ra n c e
CENTRAL NERVOUS SYSTEM:- Weakness and s p a s t i c i t y  o f  l e g s .  Knee 
j e r k s  f .  P l a n t a r  r e f l e x e s ,  l e f t  e x t e n s o r ,  r i g h t  f l e x o r ,
abdom inal r e f l e x e s  a b s e n t .  S l i g h t  l a t e r a l  n y s ta g m u s , no a l t e r a -
: t i o n  i n  s p e e c h .  Fund i o/ e l e f t  d i s c  r a t h e r  p a l e ,  r i g h t  u i s c
v e s s e l s  c o n g e s te d .
CEREBRO-SPINAL FLUID;- C l e a r .  F a in t  b lo o d  c o n ta m in a t io n .
Ross Jo n es  t e s t  f a i n t  -t# Nonne A p e lt  p h a se s  1 and 2 f a i n t  +.
Acoho1 t e s t  + .
COLLOIDAL GOLD REACTION:- 5 5 4 5  3 2 1 0  0 0 0
WASSERMANN/
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WASSERIÆAMN REACTION C .S .F .  n e g a t i v e .
n II b lo o d  n e g a t i v e .  ’
TREATMENT;- 7 i n t r a v e n o u s  i n j e c t i o n s  0 .4 5  g r .  N.A.B.
Lumbar p u n c tu re  2 4 /5 /2 0 .
COLLOIDAL GOLD REACTION:- 5 5 5 5 1 1 1 0 0 0 0
Three f u r t h e r  i n j e c t i o n s  o f  N o v a r s e n o b i l lo n  were g iv en  when 
t h e  p a t i e n t  was t r a n s f e r r e d  t o  a n o th e r  h o s p i t a l  -  c o n s e q u e n t ly  
no f u r t h e r  e x a m in a t io n  o f  th e  c e r e b r o - s p i n a l  f l u i d  was p o s s ib l e ^ '
CLINICAL RESULTS:- On d i s c h a r g e  t h e  s p a s t i c i t y  o f  th e  l e g s  
was g r e a t l y  d im in is h e d  and t h e  g a i t  much im p ro v ed . B la d d e r  
f u n c t i o n  was a p p a r e n t l y  n o rm a l .
COMMENT:- T rea tm en t  i n  t h i s  c a se  was in c o m p le te  bu t t h e  
improvement i n  g a i t  ana r e g a i n  of com ple te  b l a d d e r  c o n t r o l  
a p p e a re d  t o  i n d i c a t e  t h a t  h i s  c o n d i t i o n  had undergone  some 
im provem ent. L i t t l e  im p o r ta n c e  was a t t a c h e d  t o  t h e  nystagm us 
as  he was by o c c u p a t io n  a m iner and worked w i t h  a Davy lam p.
A CASE OF ADVANCED DISSEMINATED SCLEROSIS TREATED WITH SALVARSAN 
AND INTRAMINE FOLLOWED BY MARKED MODIFICATION OF THE COLLOIDAL 
GOLD REACTION AND DEFINITE CLINICAL IMPROVEÎÆBNT.
H.H. Case N o .50 . T h is  p a t i e n t  d e v e lo p e d  w eakness o f  h i s  le g s
f o l lo w in g  on an a t t a c k  of p y r e x i a  o f  unknown o r i g i n  w h i le  s e r v in g  
i n  F rance  i n  1917 . There  was no h i s t o r y  of i n j u r y .  He was 
a d m it te d  t o  S t .L u k e ' s  H o s p i t a l ,  H a l i f a x ,  where he was d ia g n o se d  
as s u f f e r i n g  fro m  t r e n c h  f e v e r .  D uring  l i i s  r e s i d e n c e  a t  S t .  
L u k e 's  H o s p i t a l  he d e v e lo p e d  in c o n t i n e n c e  of u r i n e  and f a e c e s .
S ix  m onths l a t e r  he was t r a n s f e r r e d  t o  a h o s p i t a l  a t  B ra d fo rd  -  a t  
t h i s  s t a g e  he s t a t e s  he was a b le  t o  w alk  on c r u t c h e s .  W hile  i n  
h o s p i t a l  a t  B ra n fo rd  t r e m o r s  d e v e lo p ed  i n  h i s  arms and he n o t ic e d  
an a l t e r a t i o n  i n  h i s  sp e e c h .  He was t r a n s f e r r e d  t o  S t o b h i l l  
i n  March 1919 and th e n c e  t o  R a l s to n  H o s p i t a l  i n  May 1919, where 
he was d ia g n o s e d  as s u f f e r i n g  fro m  d i s s e m in a te d  s c l e r o s i s .
¥ /h ile  he was an inm ate  o f  R a ls to n  H o s p i t a l  a  specim an  of h i s  
c e r e b r o - s p i n a l  f l u i d  p r e s e n te d  t h e  f o l lo w in g  p i c t u r e : -  
F lu id  c l e a r .  C e l l  coun t 2 .  Ross Jo n e s  t e s t  n e g a t i v e .
Nonne A pelt t e s t  Phase  1 n e g a t i v e .
" I I  n e g a t i v e .
WASSERMANN REACTION C .S .F .  N e g a t iv e .
" ” b lo o d  N e g a t iv e .  2 7 / 3 /2 0 .
COLLOIDAL GOLD REACTION:- 5 5 5 4 2 3 1 0 0 0 0  
He /
(G5)
He was s u b s e q u e n t ly  a d m i t te d  ( l l / l l / S O )  t o  B e l l a h o u s to n  H o s p i t a l  
n o t  h a v in g  r e c e i v e d  a n t i - s p e c i f i c  t r e a t m e n t  i n  th e  i n t e r v a l .  On 
a d m iss io n  a spec im en  of c e r e b r o - s p i n a l  f l u i d  was o b ta in e d  and 
examined w i t h  t h e  f o l lo w in g  c o l l o i d a l  g o ld  r e s u l t ; -  55552220000.
At t h i s  d a te  th e  c a se  p r e s e n t e d  t h e  f o l lo w in g  c l i n i c a l  f e a t u r e s :-  
There  was a lm ost com ple te  l o s s  o f  power o f  t h e  l e g s  w h ich  were 
v e ry  s p a s t i c .  Knee j e r k s  + + 4 . P l a n t a r  r e f l e x e s  s t r o n g l y  
e x t e n s o r ;  a n k le  and p a t e l l a r  c lo n u s  p r e s e n t .  Abdominal r e f l e x e s  
a b s e n t .  Com plete in c o n t in e n c e  o f  u r i n e  and f a e c e s  (w hich  had 
p e r s i s t e d  s in c e  1 9 1 7 ) :  g r o s s  i n t e n t i o n  t r e m o r  w i th  e x a g g e ra te d ly
c h o re i fo rm  movements o f  t h e  a rm s; l a t e r a l ,  v e r t i c a l  and r o t a t o r y  
n y s tag m us: sp e e c h  s lo w , s c a n n in g  and d e l i b e r a t e .  Fund i o /S  both 
d i s c s  p a le  ana p a r c h m e n t - l i k e ,  c r i b r i f o r m  p l a t e  b e in g  d i s t i n c t l y  
s e e n ,  t h e  o p t i c  a t r o p h y  b e in g  more advanced in  th e  l e f t  t h a n  i n  
t h e  r i g h t .  T here  was no h i s t o r y  o f  d i p l o p i a  a l th o u g h  t h e r e  was 
a p p a re n t  i n c o o r d i n a t i o n  o f  th e  e y e s .
TREATMENT:- 1 5 / l l / 2 0 .  I n t r a m in e  ( i n t r a m u s c u l a r )  6 c . c ,
, 2 2 / 1 1 / 2 0 . I n t r a m i n e .  " 5 c . c ,
2 ' i / l l / 2 0 .  0 .4 5  gm. N o v a r s e n o b i l lo n  ( i n t r a v e n o u s )  
2 9 / 1 1 / 2 0 . 0 .4 5  gm. " "
Lumbar p u n c tu re  p e rfo rm ed  6 /1 2 /2 0 .
COLLOIDAL GOLD REACTION:- 0 1 2 2 2 1 1 0 0 0  0.
Furtjiie r t  r e  a t  ment ; -
6/ 1 2 / 2 0 . 0 * 4 5  g m .N o v a rs e n o b i l lo n .  I 7 / 1 / 2 1 . 0 .4 5  gm.N.A.B. 
1 3 / 12 / 2 0 . 0 .4 5  gm. " ' '
2 0 / 12 / 2 0 . 0 .4 5  gm. "
2 7 / 1 2 /2 0  . I n t r a m in e  4 . c . c .
1 1 / 1 / 2 1 . I n t r a m in e  5 c . c .
Lumbar p u n c tu r e  1 5 /2 /2 1 .
DOLLOIDAL GOLD REACTION:- 0 1 2 1 0 0 0 0  0 0  0 .
CLINlCiiL RESULT:- There has been  d e f i n i t e  improvement i n  h i s  
c l i n i c a l  c o n d i t i o n .  B la d d e r  c o n t r o l ,  w h ich  had been  l o s t  f o r  
o v e r  2 y e a r s ,  was c o m p le te ly  r e - e s t a b l i s h e d  2 /2 /2 1  and has s in c e  
been r e t a i n e d .  There i s  g r e a t  d im in u t io n  i n  t h e  i n t e n t i o n  t r e m o r ,  
t h e  p a t i e n t  now b e in g  a b le  t o  p ic k  up and r e a d  a n e w sp a p e r .  The 
nystagm us i s  much l e s s  m arked . T here  i s  no improvement in  sp e ec h .  
H is g e n e r a l  c o n d i t i o n  h a s  g r e a t l y  im p ro v ed . T rea tm en t  i s  b e in g  
c o n t in u e d .
T h is  r e s u l t  may be r e p r e s e n t e d  g r a p h i c a l l y  as  f o l l o w s ; -
2 5 / 1 / 2 1 . 0 .4 5  
1 / 2 / 2 1 .
8 / ^ / 2 1 .  
1 5 / 2 / 2 1 .
i
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COIvB/IENT:-- T h is  c a se  shows v e ry  c l e a r l y  t h e  m o d i f i c a t i o n s  i n  th e  
c o l l o i d a l  g o ld  r e a c t i o n .  I t  i s  o f p a r t i c u l a r  i n t e r e s t  t o  n o te  
t h a t  th e  f i r s t  r e a d i n g  was 5 5 5 4 2 2 1 0  0 0 0 ,  t h a t  a f t e r  a 
p e r io d  o f  8 m onths w i th o u t  t r e a tm e n t  t h e  r e a d in g  was 5 5 5 5 2 2 2 0 0  0 
( i . e .  a s l i g h t l y  s t r o n g e r  r e a c t i o n )  and t h a t  a f t e r  t h e  a d m i n i s t r a -  
; t i o n  o f  2 i n j e c t i o n s  oi i n t r a m in e  and 2 i n j e c t i o n s  o f  N o v a r s e n o b i l lo n  
th e  r e a d in g  became 0 1 2 2 2 1 1 0  0 0 0  and t h a t  su b se q u e n t  
t r e a tm e n t  re d u c e d  t h i s  t o  0 1 2 1 0 0 0 0 0 0  0 . T rea tm en t i s  
b e in g  c o n t in u e d  and an u l t i m a t e l y  n e g a t iv e  r e s u l t  i s  hoped f o r .
In  c o n n e c t io n  w i th  t h i s  case  i t  i s  d e s i r e d  t o  em phasize  f i r s t l y  
t h a t  t h e  use o f  in t r a m in e  as  an a d ju v a n t  t o  N o v a r s e n o b i l lo n  produced  
a much more r a p i d  m o d i f i c a t i o n  o f  th e  c o l l o i d a l  g o ld  r e a c t i o n  t h a n  
has b een  ob se rv ed  i n  a s e r i e s  of s i m i l a r  c a s e s  t r e a t e d  by N ovarseno- 
t b i l l o n  a lo n e  and s e c o n d ly  t h a t  d e f i n i t e  c l i n i c a l  improvement 
fo l lo w ed  su c h  t r e a t m e n t  a l th o u g h  t h e  c l i n i c a l  p i c t u r e  was one of 
advanced d i s s e m in a te d  s c l e r o s i s .
A CASE OF DISSEMINATED SCLEROSIS WITH A POSITIVE WASSERMANN REACTION 
IN THE BLOOD IN WHICH PROLONGED NEO-SALVARSAN TREATMENT PRODUCED A 
NEGATIVE WAS SERI,ANN REACTION IN THE BLOOD BUT IN WHICH THERE WAS 
LITTLE CLINICAL IMPROVEMENT AND IN WHICH THE CEREBRO-SPINAL FLUID 
PICTURE DID NOT SHOW THE USUAL MODIFICATIONS.
Case N o .35. W.E. a e t  37 . L a b o u re r .  A dm itted  2 9 / 3 /2 0 .  
C om plain ing  o f  w eakness and s t i f f n e s s  of l e g s  o f  S i years*  d u r a t i o n .  
No h i s t o r y  o f  s p e c i f i c  i n f e c t i o n .
CENTRAL NERVOUS ST STEI\i:- Legs weak and s p a s t i c .  Knee j e r k s  -f f .  
P l a n t a r  r e f l e x e s  e x t e n s o r .  Abdominal r e f l e x e s  a b s e n t .  Ankle 
and p a t e l l a r  c lo n u s  e a s i l y  e l i c i t e d  i n  b o th  l e g s .  P u p i l s  e q u a l  
and r e a c t  a c t i v e l y  t o  l i g h t  and accom m odation . C o n se n su a l  r e f l e x  
p r e s e n t .  Slow l a t e r a l  n ystagm us e s p e c i a l l y  t o  r i g h t . W ell 
marked i n t e n t i o n  t r e m o r .  No h i s t o r y  of b l a d d e r  deran gem en t o r  
d i p l o p i a .  S l i g h t  a l t e r a t i o n  in  s p e e c h .
CEREBRO-SPINAL FLUID. 2 9 / 3 / 2 0 : -  C l e a r .  C e l l  coun t 6 .
WASSERMANN REACTION C .S .F .  N e g a t iv e .
COLLOIDAL GOLD REACTION:- 5 5 5 5 4 3 1 0 0 0  0 ( p a r e t i c  r e a c t i o n )  
WASSERIMNN REACTION BLOOD POSITIVE.
TREATIiÆENT:- From 1 6 /4 /2 0  t o  8 /2 /2 1  p a t ie n t  r e c e iv e d  23 i n j e c t i o n s
of 0 .4 5  gm. N o v a rsen o b illo n  combined w ith  th e  a d m in is tr a t io n  o f
b in iod id e  o f  m ercu ry .
CEREBRO-SPINAL FLUID 2 0 / l 2 / 2 0 .  C l e a r .  P r e s s u r e  + . C e l l  coun t 27. 
Wassermann r e a c t i o n  C .S .F .  S u s p i c i o u s .
« " b lo o d  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 5 5 5 5 4 2 1 0 0 0  0.
CLINICiUj/
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CLINICAL RESULT:- T here  was a s l i g h t  b u t  d e f i n i t e  improvement 
i n  h i s  g e n e r a l  c o n d i t i o n .  P a t i e n t  s t a t e d  t h a t  he was c o n f id e n t  
t h a t  he had g a in e d  s t r e n g t h  and was much l e s s  * sh a k y * . The 
p h y s i c a l  s i g n s  rem ain ed  u n a l t e r e d  as  t h e  r e s u l t  o f  t r e a t m e n t .
COMMENT:- T h is  c a se  i s  r e m a rk a b le  i n  t h a t ,  i n  s p i t e  o f  
p ro lo n g e d  t r e a t m e n t ,  t h e  c e l l  coun t i n  t h e  c e r e b r o - s p i n a l  
f l u i d  i n c r e a s e d  from  6 t o  27: t h e  Wassermann r e a c t i o n  changed 
fro m  * n e g a t iv e *  t o  * s u s p ic io u s *  and t h e r e  was no improvement 
i n  ^he c o l l o i d a l  g o ld  r e a c t i o n .  The o n ly  d e f i n i t e l y  b e n e f i c i a l  
r e s u l t  o b ta in e d  was a n e g a t iv e  Wassermann r e a c t i o n  i n  th e  b loo d  
and a v e r y  s l i g h t  im provem ent i n  g e n e r a l  h e a l t h .
The f o l lo w in g  c ase  i s  o f  i n t e r e s t  i n  t h a t  t h e r e  i s  a
d e f i n i t e  h i s t o r y  o f  i n j u r y  t o  w hich  th e  p a t i e n t  a t t r i b u t e s
t h e  o n s e t  o f  h i s  symptoms -  a  p o i n t  w hich  h a s  been  r e p e a t e d l y
o b se rv ed  i n  t h e  c o u rs e  o f  t h i s  i n v e s t i g a t i o n .
A.B. Aet 27 . A dm itted  1 9 /1 /2 1 ,  P a t i e n t  s e rv e d  5 y e a r s  i n  
t h e  arm y. He was wounded i n  th e  lo w er  t h i r d  of t h e  l e f t  
l e g  on 1 s t  J u l y  1916 and f e l l  i n t o  a t r e n c h  10 f e e t  deep 
s u s t a i n i n g  s e v e r e  c o n c u s s io n .  In  June 1917 he com plained  
o f  * sh a k in e s s*  and u n s t e a d i n e s s  i n  w a lk in g .  He was d iag n o sed  
as * N e u ra s th e n ia *  and s e n t  back  t o  d u ty .  He was d e m o b il iz e d  
i n  1919 . A f te r  d e m o b i l i z a t i o n  h i s  s h a k in e s s  and d i f f i c u l t y  i n  
w a lk in g  i n c r e a s e d .  By Sep tem ber 1919 he was u n a b le  t o  w a lk .
He h a s  s in c e  been  i n  v a r i o u s  h o s p i t a l s .  P e r s o n a l  and f a m i ly  
h i s t o r y  c o n ta in s  n o th in g  o f  n o t e .
CONDITION ON ADMISSION:- 1 9 / l / S l .  U nable t o  w alk  o r  s t a n d .
CENTRAL NERVOUS SYSTEM:- E y e s : -  P u p i l s  r e a c t  t o , l i g h t  d i r e c t l y  
and c o n s e n s u a l ly  and a l s o  on lo o k in g  a t  a  n e a r  o b j e c t .  Very 
s l i g h t  l a t e r a l  n y s ta g m u s .  Has had  d i p l o p i a  f r e q u e n t l y ,  t h e  
f i r s t  o c c a s io n  b e in g  abou t t h e  b e g in n in g  o f  1920 . He s t a t e s  
t h a t  he l o s t  t h e  s i g h t  o f  h i s  l e f t  eye f ro m  Septem ber 1919 
u n t i l  A p r i l ,  1920 . No e x t e r n a l  o c u la r  p a l s y .
Eye s p e c i a l i s t  *6 r e p o r t : -  **V.A.R.6/l8 t o  6 /3 6 .  O p tic  a t ro p h y ,  
r i g h t  and l e f t ,  i n v o lv i n g  a x i a l  f i b r e s  o n ly .  F i e l d s  of 
v i s i o n  u n c o n t r a c t e d .  C e n t r a l  sco tom a f o r  a l l  c o l o u r s .
O p tic  d i s c s  b o t h  w h i te  and  w i t h  e x u d a te  on them  i n d i c a t i n g  
p a s t  o p t i c  n e u r i t i s  (p ro b a b ly  2 y e a r s  a g o ) .
OTHER CRAinAL NERVES:- A p p a re n t ly  n o rm a l .  S p e c ia l  s e n se s  
no rm al e x ce p t  as r e g a r d s  s i g h t .  SPEECH:- P a t i e n t  h a s  no t  
p e r s o n a l l y /
(68)
p e r s o n a l l y  n o te d  any cln nge i n  h i s  s p e e c h .  He a p p e a rs  t o  
sp eak  s l i g h t l y  more s lo w ly  t h a n  n o rm a l .  I n t e n t i o n  t r e m o r  
v e ry  c o a r s e  on b o th  s i d e s .  Has g r e a t  d i f f i c u l t y  i n  f e e d in g  
h im s e l f  : g r i p  w i t h  b o th  hands i s  good. Abdominal r e f l e x e s
a b s e n t .  Knee j e r k s  + f .  No p a t e l l a r  c lo n u s .  Complete 
a n k le  c lo n u s  b o th  s i d e s .  P l a n t a r  r e f l e x e s  b o th  s t r o n g l y  
e x t e n s o r .  There  i s  marked s p a s t i c i t y  and l o s s  o f  power o f  
t h e  l e g s .  S e n so ry  n e u r o n e : -  No a b n o rm a l i ty  d e t e c t e d .
ORGAI'ilC REFLEXES:- Has a b s o l u t e  i n c o n t in e n c e  of u r i n e  and 
f a e c e s .
The c e r e b r o - s p i n a l  f l u i d  p i c t u r e  i n  t h i s  c a se  was n o t  
o b t a i n e d ,  owing t o  g r o s s  b lo o d  c o n ta m in a t io n ,  b u t  th e  c a se  
i s  q u o ted  h e re  on a cc o u n t  o f  t h e  ^ye s i g n s  and o f  t h e  d e f i n i t e  
h i s t o r y  o f  o r i g i n a l  i n j u r y .  O s n a to '^ ^ T q u o te s  a s e r i e s  o f  
c a s e s  o f  g e n e r a l  p a r a l y s i s  i n  w h ich  t h e  symptoms began v e r y  
soon a f t e r  an i n j u r y .  As a r e s u l t  o f h i s  r e s e a r c h e s  he 
s u g g e s t s  t h a t  t ra u m a  in  a s y p h i l i t i c  may g ive  th e  s p i r o c h a e t e s  
an o p p o r t u n i t y  f o r  i n v a s i o n ,  t h a t  t h e  c o u rs e  o f  t h e  d i s e a s e  
may be h a s te n e d  by th e  changes  s e c o n d a ry  t o  i n j u r y  and t h a t  
t o x i n s  su c h  as i n f l u e n z a  o r  a(3Pohol may have an i n f lu e n c e  
s i m i l a r  t o  t rau m a  in  s y p h i l i t i c s .
As a l r e a d y  s t a t e d ,  d i s s e m in a te d  s c l e r o s i s  would a p p e a r  
t o  be o f  r e l a t i v e l y  f r e q u e n t  o c c u r r e n c e  among p e n s io n e r s  and 
i n  v e ry  many c a s e s ,  t h e r e  i s  a d e f i n i t e  h i s t o r y  o f  i n j u r y .
In  t h i s  c o n n e c t io n  O s n a to 's  o b s e r v a t i o n s  would seem t o  a p p ly  
e q u a l ly  t o  t h i s  d i s e a s e  and t o  e x p l a i n  a l s o  t h e  acknowledged 
c l i n i c a l  f a c t  t l a  t  t h e  o n se t  o f  d i s s e m in a te d  s c l e r o s i s  
f r e q u e n t l y  f o l lo w s  on t h e  o c c u r r e n c e  o f  an a c u te  i n f e c t i o u s  
c o n d i t i o n .  ____________ _
A CASE OF DISSEMINATED SCLEROSIS IN WHICH DIPLOPIA WAS 
SUCCEEDED BY EXTERNAL OCULAR PALSY.
Case N o.194. D .T . A e t . 32 . A dm itted  l ? / l / 2 1 .  H i s t o r y  
o f  o n s e t : -  This man j o in e d  th e  army i n  1914 and d id  n o t  
s e r v e  a b ro a d .  There  was no h i s t o r y  o f  i n j u r y .  He f i r s t  
n o t i c e d  w eakness o f  h i s  l e g s  i n  J a n u a r y ,  1916, when he began  
t o  f a l l  out on r o u t e  m arc h es .  By t h e  summer o f  1918 he was 
u n a b le  t o  w a lk .  T rem o rs ,  d i p l o p i a ,  i n c o n t in e n c e  o f  u r i n e  
and change i n  sp e e c h  a l l  came on t o g e t h e r  i n  th e  summer o f  1918. 
The f a m i ly  ana p e r s o n a l  h i s t o r y  c o n ta in s  no f a c t  o f  n o t e ,
CONDITION ON ADMISSION:- P a t i e n t  u n a b le  t o  s t a n d .
CENTRAL NERVOUS SYSTEM:- P u p i l s  e q u a l  and r e a c t  t o
accommoaation and l i g h t  d i r e c t l y  and c o n s e n s u a l l y .  Very 
s l i g h t  nystagm us on lo o k in g  t o  th e  r i g h t .  Com plains o f 
d i p l o p i a /
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d i p l o p i a .  S l i g h t  i n t e n t i o n  t r e m o r  on b o th  s i d e s .  Abdominal 
r e f l e x e s  b o th  l o s t .  E p i g a s t r i c  r e f l e x e s  s l u g g i s h .  Knee 
j e r k s  f + +. Weakly s u s t a i n e d  p a t e l l a r  c lo n u s  on b o t h  s i d e s .  
Ankle c lo n u s  s u s t a i n e d  on r i g h t ,  a b se n t  on l e f t .  P l a n t a r  
r e f l e x e s  b o th  s t r o n g l y  e x t e n s o r .  S en so ry  n e u r o n e : -  No 
a b n o rm a l i ty  o f  t o u c h ,  p a i n ,  t e m p e r a tu r e  o r  m uscle  j o i n t  s e n se  
d e t e c t e d .  Speech  m ark ed ly  s t a c c a t o .  O rgan ic  r e f l e x e s : -  
Has f r e q u e n c y  ana  p a r t i a l  i n c o n t in e n c e  of u r i n e ,  p r e c i p i t a n c y  
o f  b o w e ls .
EYE SPECIALIST'S REPORT:- (D r.W righ t Thomson) "The o c u la r  
p a r a l y t i c  l e s i o n  i s ,  I  t h i n k ,  o f  t h e  l e f t  i n t e r n a l  r e c t u s  
b u t  t h e  c o n a i t i o n  h as  p r o b a b ly  been  c o m p l ic a te d  by com pensa to ry  
a c t i o n  of o t h e r  m u sc le s  so  t h a t  tlie  d i s t r i b u t i o n  and c h a r a c t e r  
o f  t h e  d i p l o p i a  i s  anom alous . The v i s u a l  a c u i t y  i s  good and 
b o th  f u n d i  a re  n o rm a l ."
CEREBRO-SPINAL FLUID, 1 0 / l / 2 1 : -  F l u i d  c l e a r .  P r e s s u r e  no rm al.  
Wassermann r e a c t i o n  o f  C .S .F .  N e g a t iv e .
" " " b lo o d  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 1 2 6 2 1 0 0 0 0 0  0.
COMMENT:- T h is  c a se  i s  o f  i n t e r e s t  i n  t h a t ,  a l th o u g h  t h e r e  
i s  a h i s t o r y  o f  d i p l o p i a  and a l s o  a d e f i n i t e  e x t e r n a l  o c u la r  
p a r e s i s ,  t h e  o p t i c  d i s c  so  f a r  shows no a b n o rm a l i ty .
A CASE OF DISSEMINATED SCLEROSIS OF 2 YEARS' DURATION IN
WHICH NSOSALYARSAI'i PRODUCED CLINICAL AND SEROLOGICAL IMPROVEMENT.
C.R. Case N o .8 7 .  A dm itted  1 9 /5 /2 0 .  C om pla in ing  o f  l o s s  o f  
power of l e g s  e a t i n g  s in c e  A p r i l  1918. The o n se t  o f p a r e s i s  
was g r a d u a l  ana was f i r s t  n o te d  i n  th e  l e f t  l e g .  There  was 
no h i s t o r y  of s p e c i f i c  i n f e c t i o n .
CONDITION ON ADMISSION:- Knee j e r k s  + + +. Ankle and 
p a t e l l a r  c lo n u s ,  b i l a t e r a l  e x te n s o r  p l a n t a r  r e f l e x ,  l e g s  
e x t r e m e ly  s p a s t i c .  No a b n o r m a l i ty  o f  s e n s a t i o n  d e t e c t e d .
ORGANIC REFLEXES:- Bowel f u n c t i o n  n o rm a l .  O c c a s io n a l  
s l i g h t  u r i n a r y  r e t e n t i o n .  EYES:- P u p i l s  e q u a l  and r e a c t  
n o rm a l ly  t o  l i g h t  ana accom m odation . C o n sen su a l  r e f l e x  a c t i v e .  
S l i g h t  l a t e r a l  n y s ta g m u s . FUÏIDI:- O/S R ig h t d i s c  i s  p a l e r  
and h a s  more c l e a r l y  d e f in e d  edges t h a n  l e f t .  V e s s e l s  n o rm a l .
No e x t e r n a l  o c u la r  p a l s y .  W assermann r e a c t i o n  o f  b lo o d  n e g a t iv e .
CEREBRO-SPINAL FLUID:- S l / 5 / 2 0 .  F lu id  c l e a r .  C e l l  coun t 6. 
Ross Jo n es  and Nonne A pelt  t e s t s  n e g a t i v e .  A lc o h o l  t e s t  f a i n t  + . 
WASSERMANN REACTION C .S .F .  N e g a t iv e .
COLLOIDAL GOLD REACTION " : -  5 5 4 4 2 2 1 0 0 0  0 .
TREATMENT:-/
(70)
TREATMENT : -  1 4 /6 /2 0  t o  2 7 / 9 /2 0 ,  Twelve i n j e c t i o n s  0 .7 5  gm,
N o v a r s e n o b i l lo n .
P r e s s u r e  
Boss Jones
CEREBRO-SPINAL FLUID:- 2 9 / 9 /2 0 .  F l u i d  c l e a r ,  
n o rm a l .  C e l l  coun t 5 .  A lc o h o l  t e s t  f a i n t l y  f . 
and Nome A pelt t e s t s  n e g a t i v e .
WASSERMANN REACTION C .S .F .  n e g a t i v e .
COLLOID-iL GOLD REACTION " 1 6 6 5 1 0 0 0 0 0 0
FURTHER TREATMENT:- 4/lO/feO t o  1 5 / l l / 2 0 .  Four i n j e c t i o n s  
0 .4 5  gm. N o v a r s e n o b i l lo n .
CEREBRO-SPINAL FLUID 2 0 / l l / 2 0 .  F lu id  c l e a r .  P r e s s u re  f .
C e l l  count 1 .  A lco h o l  t e s t  f .  Ross Jones  and Nonne A pelt
t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
" " b lo o d  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 6 2 2 6 1 0 0 0 0 0  0 .
FURTHER TREATMENT:- 2 9 / l l / 2 0  t o  2 0 / l / 2 1 .  Four i n j e c t i o n s  
0 .4 5  gm. N o v a r s e n o b i l lo n  ana one i n j e c t i o n  6 c . c .  i n t r a m i n e .
CEREBRO-SPIlAiL FLUID 2 6 / 2 /2 1 .  C o l l o i d a l  g o ld  r e a c t i o n : -
1 1 1 4 4 0 0 0 0 0  0.
CLINICAL RESULT : -  T rea tm en t  i n  t h i s  case  i s  b e in g  c o n t in u e d .
There  i s  v e r y  d e f i n i t e  d im in u t io n  i n  t h e  s p a s t i c i t y  o f t h e  
l e g s  and b l a a a e r  c o n t r o l  h a s  been  a p p a r e n t l y  r e g a i n e d .
COMMENT:- T h is  case  shows m o d i f i c a t i o n  o f  th e  c o l l o i d a l
go ld  r e a c t i o n ,  t h e  ream in g  b e fo r e  t r e a tm e n t  was commenced
b e in g  5 5 4  4 2 2 1 0 0 0 0  and a f t e r  t r e a tm e n t  1 1 1 4 4 0 0 0 0 0 0
and t h i s  was accom panied by c l i n i c a l  im provem ent. I t  w i l l  be
n o t e a ,  h e r e ,  as  a lw a y s ,  t n a t  t h e  Wassermann r e a c t i o n ’ b e f o r e ,
d u r in g  and a f t e r  t r e a t m e n t , rem a in s  p e r s i s t e n t l y  n e g a t iv e
in  t h e  b i o ou and c e r e b r o - s p i n a l  f l u i a .
A CASS OF DISSEMINATED SCLEROSIS WHICH IN THE EARLY STAGES 
SIMULATED CEREBRAL NEOPLASM.
Case N o .174. W.C. Aet 2 4 .  O ccu p a tio n  a p p r e n t i c e  g l a s s  
b o t t l e  b lo w e r .  T h is  man, who i s  a p e n s i o n e r ,  was b u r i e d  
a l i v e  i n  Septem ber 1915, by a s h e l l  e x p lo s io n .  A few days 
l a t e r  he began t o  be t r o u b l e a  w i t h  numbness o f  t h e  l e f t  s i d e  
of t h e  body and d i f f i c u l t y  in  w a lk in g .  He a l s o  had 
f r e q u e n t  ' f i t s '  and spasm s o f  h i s  l e f t  l e g  accom panied by 
v e ry  s e v e re  h e a d a c h e .  On h i s  d i s c h a r g e  from  t h e  army a 
d i a g n o s i s  o f  c e r e b r a l  neop lasm  was made.
COKDITIOll/
i n )
CONDITION ON ADMISSION:- C e n t r a l  n e rv o u s  s y s te m :-  P u p i l s  
e q u a l ,  r e a c t  n o rm a l ly  t o  l i g h t  and accom m odation . Consensual 
r e f l e x  p r e s e n t .  S l i g h t  l a t e r a l  n y s ta g m u s ,  no e x t e r n a l  o c u la r  
p a l s y :  i n t e n t i o n  t r e m o r  more marked on l e f t .  Abdominal
r e f l e x e s  a b s e n t .  Knee j e r k s  + t .  P l a n t a r  r e f l e x e s  l e f t  
d e f i n i t e l y  e x t e n s o r ,  r i g h t  d o u b t f u l l y  e x t e n s o r .  Speech  
somewhat / e s i t a t i n g .  No d e f i n i t e  s e n s o r y  d i s t u r b a n c e  made 
bu t man co m p la in s  o f  o c c a s i o n a l  numbness i n  h i s  l e f t  l e g .
V ieA al a c u i t y : -  R ig h t eye 6 /6 .  L e f t  eye 6 / 9 .
O p tic  d i s c s  somewhat g r e y  i n  c o lo u r  m t h  marked c h o r o i d a l  
r i n g s  b u t  t h e y  co u ld  n o t  be c a l l e d  p a t h o l o g i c a l  i n  a p p e a ra n c e .  
There  i s  s l i g h t  p r e c i p i t a n c y  of m i c t u r i t i o n .  I n  w a lk in g  he 
%ends t o  d ra g  t h e  l e f t  l e g .
CEREBRO-SPINAL F L U I D : 1 7 / Ï 1 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  
n o rm a l .
WASSERMANN REACTION C .S .F .  N e g a t iv e .
" " b lo o d  N e g a t iv e .
COLLOIDAL GOLD REACTION:- 2 2 5 4 4 4 1 1 0 0  0 .
TEEATM3KT:- S 4 / l l / S 0  t o  l o / l S / 2 0 ,  f o u r  I n j e c t i o n s  0 .4 5  gm. 
N o v a r s e n o b i l lo n .
CBRBBBO-SPINAL FLUID. C l e a r .  P r e s s u r e  n o rm a l .  C e l l  count 
2 p e r  c.m .m . A lco h o l t e s t  p o s i t i v e .  O th e r  p r o t e i n  t e s t s  
n e g a t iv e  i
COLLOIDAL GOLD REACTION:- 1 2 1 0 0 0 0 0 0 0  0 .
FURTHER TREATMENT:- l X / l / 2 1  t o  8 / 2 /2 1 ,  f o u r  i n j e c t i o n s
0 .4 6  gm. N o v a r s e n o b i l lo n .
CERSBRO-SPIIIAL FLUID 1 4 / l / f e l : -
COLLOIDAL GOLD REACTION:- 1 1 1 0 0 0 0 0 0 0  0 .
CLINICAL RESULT:- There  i s  d e f i n i t e  c l i n i c a l  improvement 
( 2 6 / 2 / 2 1 ) .  The s p a s t i c i t y  o f  t h e  l e g s  i s  l e s s  m arked , t h e  
g a i t  i s  s t e a d i e r  and b l a d d e r  f u n c t i o n  i s  n o rm a l .
C OFBÆENT : -  T h is  c ase  p r e s e n t s  p o i n t s  o f  c o n s id e r a b le  i n t e r e s t .  
I t  w i l l  be n o te d  t h a t  t h e  p a t i e n t  was o r i g i n a l l y  d ia g n o se d  
by an Army Board as  s u f f e r i n g  f ro m  c e r e b r a l  n eo p la sm . See 
a l s o  c a se  162, p .  1 0 2 ) ,  I t  h a s  a l r e a d y  been  p o in te d  out
t h a t  r e t r o - b u l b a r  n e u r i t i s  f r e q u e n t l y  o c c u rs  i n  t h e  e a r l y  
s t a g e s  o f  d i s s e m in a te d  s c l e r o s i s ,  and a t  t h i s  s t a g e  a c o r t i c a l  
s p i r o c h a e t o s i s  (a s  d e s c r ib e d  by S c h u s te r )  m ight e a s i l y  produce 
s e v e r e  h e a ia c h e  and v o m i t in g .  T h is  p i c t u r e  would p r o v i s i o n a l l y  
j u s t i f y  a c l i n i c a l  d i a g n o s i s  o f  c e r e b r a l  n e o p la sm . I t  w i l l  
a l s o  be o b se rv ed  t h a t  a t  a l a t e r  s t a g e  t h e  s p a s t i c  p a r e s i s  
w a s /
(72)
was l a r g e l y  h e m ip le g ic  i n  d i s t r i b u t i o n  from  w hich  a g a in  an 
e r r o r  i n  d i a g n o s i s  m ight have a r i s e n .  F i n a l l y ,  i t  i s  
d e s i r e d  t o  em phasize  t h e  n a rk e d  m o d i f i c a t i o n  p rodu ced  i n  
t h e  c o l l o i d a l  g o ld  r e a c t i o n  by  8 i n j e c t i o n s  o f  N e o - s a lv a r s a n ,  
v i z : -  COLLOIDAL GOLD REACTION b e f o r e  t r e a tm e n t  22544411000,
” " " a f t e r  " 1 1 1  000000000
This may be r e p r e s e n t e d  g r a p h i c a l l y : -
ZT
4
5 
2
MC. ^ Case No. / / ^
A. - Ct/i't/e ^ tr o ir  /5  /rea P h er tt
S , ~ ”  soj3secf*i.enb' v
? / / <2
I t  w i l l  be n o te d  t h a t  t h i s  m o d i f i c a t i o n  was accom panied 
by d i s t i n c t  c l i n i c a l  im prov em en t. A t t e n t i o n  i s  a l s o  
drawn t o  th e  f a c t  t h a t  i n  t h i s ,  a s  i n  so  many s i m i l a r  
c a s e s ,  th e  o n se t  o f  symptoms fo l lo w e d  r a p i d l y  on a s e v e re  
i n j u r y  -  a phenomenon f o r  w h ic h  a p r o v i s i o n a l  e x p la n a t i o n  
has  been  a l r e a d y  ad v an ced .
( 7 2 /
PAET I I .
I t  has  a l r e a d y  b e e n  s t a t e d  a t  t h e  coimenoement o f  t h i s  
p a p e r ,  t h a t  c l i n i c a l  and s e r o l o g i c a l  o b s e r v a t io n s  were 
c a r r i e d  out on a s e r i e s  o f  c a s e s  of n e rv o u s  d i s e a s e s  
o t h e r  t h a n  d i s s e m in a te d  s c l e r o s i s .  P a r t i c u l a r  a t t e n t i o n  
was d e v o te d  t o  c a s e s  of s y p h i l i t i c  d i s e a s e  o f  t h e  n e rv o u s  
sy s te m  w hich  would a p p e a r  l i k e l y  t o  form  t h e  b e s t  c o n t r o l s  
f o r  th e  o b s e r v a t i o n s  made on a i s s e m in a t e d  s c l e r o s i s .  I n  
a l l  t h e s e  c a s e s  t h e  e x a m in a t io n  com prised  t h e  same r o u t i n e  
as t h a t  a l r e a d y  d e s c r i b e d  i n  th e  i n t r o d u c t o r y  p a g e s •
The d i s e a s e s  i n v e s t i g a t e d  i n  t h e  second  p o r t i o n  o f  t h i s  
'
r e s e a r c h  may c o n v e n ie n t ly  be g rouped  as f o l l o w s : -
(1) h e rv o u s  S y p h i l i s .
(E) F u n c t io n a l  N ervous D i s e a s e s .
(S) C e r e b r a l  Neoplasm .
(4) E p i l e p s y .
(5) M is c e l l a n e o u s  n e rv o u s  d i s e a s e s .
1 .  CASES OP NERVOUS SYPHILIS.
F o r ty -o n e  c a s e s  f a l l i n g  i n t o  t h i s  g roup  w ere i n v e s t i g a t e d  
and t h e y  r e p r e s e n t  t h o s e  c a s e s  i n  w h ich  a  d i a g n o s i s  o f 
s y p h i l i t i c  i n f e c t i o n  a p p e a re d  p ro b a b le  o r  p o s s i b l e  on 
c l i n i c a l  g rounds a lo n e .  They do n o t  in c lu d e  c a s e s  i n  
w h ich  a a i a g n o s i s  o f  s y p h i l i s  was n o t  s u g g e s te d  by  t h e  
c l i n i c a l /
(73)
c l i n i c a l  p i c t u r e  bu t i n  w h ich  a p o s i t i v e  Wassermann r e a c t i o n  
in  b lo o d  o r  c e r e b r o - s p i n a l  f l u i d  was s u b s e q u e n t ly  a s c e r t a i n e d  
t o  be p r e s e n t .  Some o f  s u c h  c a s e s  have a l r e a d y  been  
c o n s id e re d  u n d e r  d i s s é m i n â t ea  s c l e r o s i s ,  t h e  r e m a in d e r  w i l l  
be in c lu d e d  in  Group 5 .  (Cases of M is c e l la n e o u s  Nervous 
D i s e a s e s ) .
The f o r t y - o n e  c a s e s  f a l l i n g  i n t o  Group I .  com prise  
Tabes D o r s a l i s  (28 c a s e s ;  G e n e ra l  p a r a l y s i s  o f  t h e  In sa n e  
(3 cases); o th e r  form s o f  c e n t r a l  o y p & i l i s  (S c a s e s ) ;  H em ip leg ia  
due t o  e n d a r t e r i t i s  o b l i t e r a n s  (3 c a s e s ) ;  T ra n s v e r s e  m y e l i t i s  
(one c a s e ) ;  S p a s t i c  p a r a p l e g i a  (2 c a s e s ) ;  C h a r c o t ' s  j o i n t  
(one c a s e ) .
The g ro u p , t a k e n  as a w h o le , g iv e s  th e  f o l lo w in g  r e s u l t s  
o f  th e  Wassermann r e a c t i o n  of t h e  b lo o d  ana a n a l y s i s  o f  t h e  
c e r e b r o - s p i n a l  f l u i d  p i c t u r e .
CELL C O W T 36 c a s e s  (o r  8 7 .8 / )  showed an i n c r e a s e  i n  t h e  
c e l l  c o u n t .  Of t h e  5 c a s e s  i n  w h ich  th e  number o f c e l l s , w a s  
no t in  e x c e s s  o f  n o rm a l ,  two had p r e v i o u s l y  r e c e i v e d  a n t i s p e c i f i c  
t r e a t m e n t .  The a v e rag e  c e l l  coun t f o r  t h e  whole group was 49 
p e r  c.m.rn. In  a d d i t i o n  t h e  p r e s e n c e  o f  l a r g e  and s m a l l  
lym phocy tes  was f r e q u e n t l y  n o t e d .  I t  would t h e r e f o r e  a p p ea r  
t h a t  a marked p l e o o y t o s i s  i s  an a lm ost c o n s t a n t  f a c t o r  i n  
s y p h i l i t i s  n e rv o u s  d i s e a s e .
PROTEIN CONTENT:- T here  was d e f i n i t e  e v id e n c e  of i n c r e a s e d  
p r o t e i n /
(74)
p r o t e i n  c o n te n t  i n  26 c a s e s  ( 6 3 . - ^ ) .
WASSERMANN REACTION ANALYSIS:-
P o s i t i v e  i n  b lo o d  & c e r e b r o - s p i n a l  f l u i d  . . . .  22 c a s e s ,
i ïe g a t iv je  in  b lo o d  & c e r e b r o - s p i n a l  f l u i d  . . . .  5 "
P o s i t i v e  i n  b lo o d  & n e g a t iv e  i n  c e r e b r o - s p i n a l  . 6 "
N e g a t iv e  i n  b lo o d :  p o s i t i v e  i n  c e r e b r o - s p i n a l  f l u i d  2 "
Blood n o t  exaiiined  : p o s i t  iv e  i n  c e r e b r o - s p i n a l  f l u i d  & *
'S u s p ic io u s *  in jb lood ; p o s i t i v e  i n  c e r e b r o - s p i n a l  " 1 c a s e .
41 c a s e s .
COLLOIDAL GOLD REACTION:- The c o l l o i d a l  g o ld  r e a c t i o n  was 
p o s i t i v e  ( l u e t i c  o r  p a r e t i c  r e a c t i o n )  i n  40 c a s e s .  I n  one 
c ase  ( C h a r c o t 's  J o i n t )  i t  was. s u s p i c i o u s .
DARK GROUND ILLUMINATION:- S p i r o c h a e ta  p a l l i d a  was d e t e c t e d  
i n  t h e  c e r e b r o - s p i n a l  f l u i d  i n  1 c a se  o f  g e n e r a l  p a r a l y s i s  of 
t h e  in s a n e  and in  1 c ase  of T ab es .
I n  a d a p t io n  a d e f i n i t e  i n c r e a s e  in  f l u i a  p r e s s u r e  was 
n o te d  i n  t h e  m a j o r i t y  o f  c a s e s .
I t  would  t h e r e f o r e  a p p ea r  t h a t  t h e r e  i s  a f a i r l y  d e f i n i t e  
c e r e b r o - s p i n a l  p i c t u r e  i n  s y p h i l i t i c  d i s e a s e s  o f  t h e  n e rv o u s  
sy s te m , v i z : -
(1) P l e o o y to s i s  ( 8 7 .8 / )
(2) I n c r e a s e s  p r o t e i n  c o n te n t  ( 6 3 .4 / )
(3) A p o s i t i v e  Wassermann r e a c t i o n  i n  b lo o d  o r  c e r e b r o ­
s p i n a l  f l u i d  ( 8 7 .9 / )
(4) A l u e t i c  o r  p a r e t i c  r e a c t i o n  to  c o l l o i d a l  go ld  ( 9 7 .5 / )
/  'I n  a s e r i e s  o f  s e l e c t e d  c a s e s ,  p ro lo n g e d  i n t e n s i v e  
a n t i e y p h i l i t i c  t r e a t m e n t  was c a r r i e d  out and th e  r e s u l t i n g  
c l i n i c a l  and s e r o l o g i c a l  m o d i f i c a t i o n s  were s t u d i e d  as t h i s  
was c o n s id e re d  l i k e l y  t o  fo rm  t h e  most u s e f u l  c o n t r o l  o f  t h e .  
w o rk /
( 7 5 )
work done on d i s s e m i n a t e d  s c l e r o s i s .
A s h o r t  s e r i e s  o f  c a s e s  w i l l  novi be r e f e r r e d  t o : -  They 
have b e en  s e l e c t e d  a s  l i k e l y  t o  i l l u s t r a t e  p o i n t s  o f  im p o r ta n c e  
and su c h  p o i n t s  a re  m en t ioned  i n  t h e  comment on i n d i v i d u a l  
c a s e s .
A CASE OF TABES DORSALIS WITH A NEGATIVE WASSERMANN REACTION 
IN THE BLOOD AND A TYPICi\L CEREBRO-SPINAL FLUID PICTURE.
Case l o i .  A.C. A e t .4 8 .  A dm it ted  IO/g/BO c o m p la in in g  o f  
d i f f i c u l t y  i n  w a l k in g  and s l i g h t  r e t e n t i o n  o f  u r i n e .
CENTRAL NERVOUS SYSTEM:- Knee j e r k s  a b s e n t ,  s e n s a t i o n  of  
l e g s  i m p a i r e d .  A r g y l l  R o b e r t s o n  p u p i l  r i g h t .  L e f t  p u p i l  
f u l l y  d i l a t e d  and i n a c t i v e .  P a r e s i s  of l e f t  e x t e r n a l  r e c t u s .  
No c o n t r a c t i o n  o f  v i s u a l  f i e l d s .  Has o c c a s i o n a l  d i p l o p i a .  
Marked Rombergism am a t a x i a .
CEREBRO-SPINAL FLUID:- lO /ô /BO .  F l u i d  c l e a r :  p r e s s u r e
n o r m a l .  C e l l  coun t  45  p e r  c.m.rn. Ross Jo n e s  and Nonne
A pel t  t e s t s  p o s i t i v e .  A lco h o l  t e s t  p o s i t i v e .  Wassermann 
r e a c t i o n  C .S .F .  p o s i t i v e .
COLLOIDAL GOLD REACTION:- 1 1 2 2 2 1 1 0 0 0 0
Wassermann r e a c t i o n  of b lo o d  n e g a t i v e .
TREATIiÆENT:- 2 8 / 6 / 2 0  t o  6 / l l / 2 0 .  10 i n j e c t i o n s  o f .  0 . 7 5  gm.
N o v a r s e n o b i l l o n .
CEREBRO-SPINAL FLUID:- 6/ I I / 2 0 . F l u i d  c l e a r .  C e l l  count  6.
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  ” 2 2 3 2  1 0 0 0 0 0
Wassermann r e a c t i o n  b lo o d  n e g a t i v e .
FURTHER TREATMENT:- 6 / I I / 2 0  t o  2 S / l / 2 1 ,  6 i n j e c t i o n s  0 . 4 5  gm. 
N o v a rsen o b illo n  and 2 i n j e c t i o n s  i n t r a m i n e .
CEREBRO-SPINAL FLUID:- C l e a r .  C e l l  count  4 .
C o l l o i d a l  go ld  r e a c t i o n : -  1 2 2 1 0 0 0 0 0 0  0 .
Wassermann r e a c t i o n  C . S . F .  P o s i t i v e .
« ” b lood  n e g a t i v e .
CLINICAL RESULT:- There was o n ly  s l i g h t  improvement n o ted .  
P a t i e n t  s t a t e d  t h a t  he f e l t  s tr o n g e r  and s t e a d i e r .  On 
d i s c h a r g e  t h e  l e f t  p u p i l  was noted  t o  be d i s t i n c t l y  s m a l l e r  
t h a n  on a d m is s io n .
COMMENT/
(76)
COMMENT:- The c e r e b r o - s p i n a l  f l u i d  u n d e r  t r e a t m e n t  shows 
t h e  u s u a l  f a l l  i n  c e l l  coun t  and m o d i f i c a t i o n  o f  t h e  c o l l o i d a l  
go ld  r e a c t i o n  w h ich  i s  however s t i l l  p o s i t i v e  on d i s c h a r g e .
I t  i s  o f  i n t e r e s t  t o  compare t h i s  c a s e  o f  n e u r o s y p l i i l i s  i n  which  
16 i n j e c t i o n s  o f  N o v a r s e n o b i l l o n  f a i l e d  t o  produce  a n e g a t i v e  
c o l l o i d a l  r e a c t i o n  w i t h  t h a t  o f  Case SO. (p .  6 4 ) ,  a c ase  of  
d i s s e m i n a t e d  s c l e r o s i s  i n  which  a much more r a p i d  m o d i f i c a t i o n  
o f  t h e  c o l l o i d a l  go ld  p i c t u r e  was o b t a i n e d .  I n  a d d i t i o n  i t  
i s  t o  be o b s e r v e d  t h a t  t h e  c l i n i c a l  improvement u n d e r  t r e a t m e n t  
i n  t h e s e  c a s e s  of n e u r o s y p h i l i s  i s  r a r e l y  more marked t h a n  i n  
t h e  c a s e s  of  d i s s é m i n â t eo s c l e r o s i s  w hich  have been  r e f e r r e d  t o  
i n  p a r t  I  of  t h i s  p a p e r .
À CASE OF TABES DORSALIS IN WHICH PROLONGED TREATMENT WITH 
SALVARSAN AND INTRAIiCTNS PRODUCED A NEGATIVE WASSEmAI#
REACTION IN THE BLOOD BUT IN WHICH THE CEREBRO-SPINAL FLUID 
REMAINED POSITIVE TO THE WASSERMANN AND COLLOIDAL GOLD TESTS
Case N o .22 .  J.lvicl.  Aet 4 8 .  Adm it ted  l / o / 2 0 ,  c o m p la in in g  
o f  p a i n s  i n  l e g s  and i n a b i l i t y  t o  s t a n d .  The o n s e t  o f  h i s  
symptoms d a t e d  f rom  1918.
CENTRAL NERVOUS SYSTEM:- P u p i l s  m o a e r a t e l y  d i l a t e d ,  r e a c t  t o  
accommodation b u t  n o t  t o  l i g h t .  Knee j e r k s  a b s e n t .
A n a e s th e s i a  o f  l e g s .  P a t i e n t  p r a c t i c a l l y  u n a b le  t o  s t a n d  w i t h  
t h e  h e l p  o f  two s t i c k s .  Complains o f  g i r d l e  s e n s a t i o n  and 
l i g h t n i n g  p a i n s .  Fund i  o /S  l e f t  d i s c ,  m arg in  b l u r r e d ,  c e n t r a l  
a e r a  o f  p a l l o r ,  r i g h t  d i s c  c o n g e s t e d .
CBREERO-SPINAL FLUID;- 1 9 / 8 / 2 0 .  C l e a r ,  p r e s s u r e  n o rm a l ,  c e l l  
count  4 4 ,  s m a l l  ly m p h o c y te s . Ross Jon es  f .  Nonne Ape l t  1 &
2 +. A lco ho l  "(r.
Wassermann r e a c t i o n  C . S . F . p o s i t i v e .
S -O llo idal  g o ld  r e a c t i o n : -  5 5 5 5 4 2 2 1 0 0 0  ( p a r e t i c )  
Wassermann r e a c t i o n  b lo o d  weak p o s i t i v e .
TREATMENT:- 2 3 / 3 / 2 0  t o  2 1 / 6 / 2 0  tw e lv e  i n j e c t i o n s  o f  0 .7 5  gm. 
N o v a r s e n o b i l l o n ,
CERSBEO-SFIMAL FLUID 2 0 / 7 / 2 0 .  C e l l  count  70 .  Sm all  and l a r g e  
ly m p h o c y te s .  P r o t e i n  t e s t s  as b e f o r e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e ,  
c o l l o i d a l  go ld  r e a c t i o n : -  1 2  3 2 2 3 0 0 0 0 0
FURTHER TREATMENT:- 9 / 8 / 2 0  t o  3 0 / 8 / 2 0 ,  4  i n j e c t i o n s  of  0 .75  gm. 
N o v a r s e n o b i l l o n .
CEREBRO-SPINAL FLUID, 2 9 / 9 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  4-,
C e l l  count  11, p r o t e i n  t e s t s  as b e f o r e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  gold  r e a c t i o n : -  1 3 3 3 3 3 3 1 0 0 0 .
FUP.TUBR/
(77)
FURTHER TEEATMEîlT:- 2 7 / 9 /2 0  t o  2 0 / 1 / 2 1 ,  e i g h t  i n j e c t i o n s  0 .4 5  gm.
N o v a r s e n o b i l l o n  and two i n j e c t i o n s  o f  i n t r a m i n e  (3 c . c .  and 5 c . c . )
CEREBRO-SPINAL FLUID, 3 0 / l / 2 1 : -  F l u i d  C l e a r ,  p r e s s u r e  n o rm a l .
C e l l  count  6.
Wassermann r e a c t i o n  C . S . F .  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  0 2 3 3 2 1 0  0 0 0 0 0
Wassermann r e a c t i o n  o f  b lo o d  n e g a t i v e .
CLINICAL RESULT:- D isc h a rg e d  from h o s p i t a l  H / 2 / 2 1 .  On 
d i s c h a r g e  p a t i e n t ' s  c o n d i t i o n  had c o n s i d e r a b l y  improved -  he 
was a b le  t o  walk  f a i r l y  e a s i l y  w i t h  t h e  h e l p  o f  a s t i c k  bu t  
s t i l l  r e q u i r e d  a b ro ad  b a se  and e x p e r i e n c e d  d i f f i c u l t y  i n  
t u r n i n g .
C OlvîîvîBNT : -  A l though  t h e  Wassermann r e a c t i o n  of  t h e  c e r e b r o - s p i n a l
f l u i d  rem a in ed  p o s i t i v e  t i i r o u g h o u t ,  uhe c e l l  count  f e l l  f rom 
44 t o  6 and t h e r e  was a d e f i n i t e  m o d i f i c a t i o n  i n  uhe c o l l o i d a l  
go ld  r e a c t i o n ,  a s t r o n g  p a r e t i c  c h a n g in g  t o  a l u e t i c  c u r v e .
I t  js a l s o  n o t a b l e  t h a t  t h i s  c ase  p r e s e n t e d  a m o d e r a t e l y  
d i l a t e d  A r g y l l  R o b e r t s o n  p u p i l .  I n  one c ase  i n  t h i s  r e s e a r c h  
t h e  p r e s e n c e  o f  a u n i l a t e r a l  l o s s  o f  t h e  l i g h t  r e f l e x  has  been 
o b s e r v e d .
A CASE OF TABES DORSALIS SHOWING THE SO-CALLED 'PROVOCATIVE'
ACTION OF SALV/IRSAN.
Case 79 .  A.E. a d m i t t e d  1 4 / 5 / 2 0 ,  c o m p la in in g  o f  g i r d l e  s e n s a -  
: t i o n ,  l i g h t n i n g  p a i n s  and symptoms s u g g e s t i v e  of  g a s t r i c  
c r i s e s :  o n se t  5 y e a r s  p r e v i o u s l y .  H i s t o r y  cf v e n e r e a l
i n f e c t i o n .
CENTRAL NERVOUS SYSTEM:- Knee j e r k s  a b s e n t ,  a n a e s t h e s i a  of  
l e g s .  M yos is .  A r g y l l  R o b e r t s o n  p u p i l s ,  Rombergism.
Wassermann r e a c t i o n  o f  b lo o d  n e g a t i v e .
CEREBRO-SPINAL FLUID 2 Ô /5 /2 0 .  F l u i d  c l e a r .  C e i l  count  115, p e r  
C.m.rn. Ross Jo n e s  and Nonne A pel t  t e s t s  p o s i t i v e .  A lco h o l  
t e s t  p o s i t i v e .  Wassermann R e a c t i o n  n e g a t i v e .  C o l l o i d a l  gold 
r e a c t i o n : -  1 1 2 2  1 1 0 0 0 0  0 ,
A p r o v o c a t i v e  dose of  0 . 3  gm. N o v a r s e n o b i l l o n  was g iv e n  3 0 /6 /2 0 .
The Wassermann r e a c t i o n  o f  t h e  b lo o d  was examined 1 3 /7 /2 0  and 
found  t o  be w eak ly  p o s i t i v e .
TREATMENT: -  l O / s / 2 0  t o  3 0 / 8 /2 0  f o u r  i n j e c t i o n s  N o v a r s e n o b i l l o n
(0 .4 5  gm., 0 .6  gm., 0 .7 5  gm . , 0 .7 5  gm.)
C e r e b r o - s p i n a l  f l u i d  2 9 / 9 / 2 0 .  C l e a r .  C e l l  coun t  2 3 .  A lcohol  
t e s t  4 .  Ross Jones  and Nonne A pe l t  t e s t s  f .
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
” " b lo o d  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  0 0 0 0 0 0 0 0 0 0  0.
F u r t h e r /
(78)
FURTHER TREATMENT;- 4 / lO /SO t o  4 / 2 / 2 1 .  Ten i n j e c t i o n s  0 .4 5  gm.
N o v a r s e n o b i l l o n  and two i n j e c t i o n s  i n t r a m i n e .
CEREBRO-SPINAL FLUID:- F l u i a  c l e a r .  C e l l  count  4 ,  
C o l l o i d a l  go ld  r e a c t i o n : -  0 0 0 0  GO 0 0 0 0 0  
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
" ” b lo o u  s u s p i c i o u s .
C l i n i c a l  improvement was o n ly l i g h t .
OOMI'/IENT : -  T h is  c ase  c o n t a i n s  s e v e r a l  p o i n t s  o f  i n t e r e s t .
In  t h e  f i r s t  p l a c e  t h e  c l i n i c a l  p i c t u r e  was t y p i c a l  of Tabes 
d o r s a l i s .  There  was a h i s t o r y  o f  u n t r e a t e d  v e n e r e a l  i n f e c -
: t i o n  ana y e t  t h e  Wassermann r e a c t i o n  was n e g a t i v e  i n  b lo o d  and 
c e r e b r o - s p i n a l  f l u i d .  In  t h e  second  p l a c e  t h e  c e r e b r o - s p i n a l  
f l u i d  showed a marked p l e o o y t o s i s ,  e x c e s s  of  p r o t e i n  and a 
l u e t i c  r e a c t i o n  t o  c o l l o i d a l  g o l d .  T h i r d l y  a p r o v o c a t i v e  
dose of 0 . 3  gm. N o v a r s e n o b i l l o n  p roduced  a 'w e a k ly  p o s i t i v e *  
r e a c t i o n  i n  t h e  b lo o u  w h ic h  f i n a l l y  became ' p o s i t i v e * .
F o u r t h l y  t h e  c e r e b r o - s p i n a l  f l u i d  p i c t u r e  of a p l e o o y t o s i s  and 
l u e t i c  c o l l o i d a l  go ld  curve  was r a p i d l y  m o d i f i e d  by  t r e a t m e n t  
w i t h  n e o s a l T a r s a n  and i n t r a m i n e .
A CASE OF CENTRAL SYPHILIS IN WHICH NEO-SALVARSAN TREATMENT 
COMBINED WITH INTRAMINE PRODUCED A NEGATIVE WASSERMANN 
REACTION IN THE CEREBRO-SPINAL FLUID.
Case 70 .  J .G .  A d i i i t t e a  1 7 /5 /S O .  Aet 31.  C o n t r a c t e d
s p e c i f i c  i n f e c t i o n  1906. Was t r e a t e d  w i t h  m ercu ry  f o r  6 months .
I n  1919 had 4 i n j e c t i o n s  606.
ON ADMISSION:- C e n t r a l  n e rv o u s  s y s t e m : -  K . J .  4 + .  No ank le
or  p a t e l l a r  c l o n u s .  P l a n t a r  r e f l e x e s  f l e x o r .  No n y s ta g m u s .  
L e f t  eye com ple te  t h i r d  n e rv e  p a r a l y s i s .  A lso  p a r a l y s i s  .of 
e x t e r n a l  r e c t u s  of r i g h t  e y e .  Marked S t e l l w a g ' s  s i g n  r i g h t  eye .  
No s e n s o r y  phenomena d e t e c t e d .
CEREBRO-SPINAL FLUID:- 1 7 / 5 / 2 0 .  C l e a r ,  p r e s s u r e  n o rm a l .
C e l l  count  42 .  Sm all  and l a r g e  l y m p h o c y te s .  A lcohol  +.
O the r  p r o t e i n  t e s t s  n e g a t i v e .
WASSERMANN REACTION C .S .F .  p o s i t i v e .
*» " b lo o d  a u s p i c i o u s .
C o l l o i d a l  gold  r e a c t i o n : -  1 1 2 2 2 1 1 0 0 0 0  0.
Tre a t ment : 2 4 / 5 / 2 0 .
5 1 / 5 / 2 0 .
7 / 6 / 2 0 .  
1 4 /6 /2 0  . 
22/ 6/2 0 . 
2 9 / 6 / 2 0 .
0 .4 5  gm. N o v a r s e n o b i l l o n .  
0 .4 5  " "
0 .7 5  " "
0 . 7 5  " "
0 .7 5  " "
0 .7 5  " "
(79)
TREATMENT 5 / 7 / 2 0 . 0 .7 5
12/ 7/ 2 0 . 0 .7 5
2 6 /7 /2 0 . 0 .7 6
1 6 /8 /2 0 . 0 .7 5
22 / 3 / 2 0 . 0 .7 5
50 / 8 / 2 0 . 0 .7 5
gm,
n
N o v a r s e n o b i l l o n ,M
If
tt
tt
tt
LUPBAR PUIJCTURE8- 2 9 / 9 / 2 0 .  C e r e b r o - s p i n a l  f l u i d  c l e a r ,  
p r e s s u r e  n o rm a l .  C e l l  c oun t  7 .  P r o t e i n  t e s t s  as  b e f o r e .  
Wassermann r e a c t i o n  C . S .F .  p o s i t i v e .
GREATI'HENT:- (C on t inued )
4 / lo /S O .
lS / lO /2 0 .
2 5 /1 0 /2 0 .
1/ 11/20.
0 .4 5  gm
0 .4 5  M 
0 .45  ”
0 .4 5  "
N o v a r s e n o b i l l o n ,M
tt
11
LUMBAR PUNCTURE 5 0 / l 0 / 2 0 .  C e r e b r o - s p i n a l  f l u i d  c l e a r .  
P r e s s u r e  n o rm a l .  C e l l  coun t  2 .  P r o t e i n  t e s t  as b e f o r e .  
Wassermann r e a c t i o n  o f  C .S .F .  p o s i t i v e .
C o l l o i d a l  g o ld  r e a c t i o n : -  0 1 1 1 0 0 0 0 0 0 0
TREATMENT: -  (Cont i n u e d ) .
8 / 11/2 0 .
1 5 /1 1 /2 0 .
17/ 11/2 0 .
2 y / l l / 2 0 .
LUîïlBAE PUMCTUES 5 / l S / 2 0 .  
P r o t e i n  t e s t  as  b e f o r e .  
Wassermann r e a c t i o n  C .S .F .
* ” b l o o u
C o l l o i d a l  g o ld  r e a c t i o n  0 0
I n t r a m i n e  3
I n t r a m i n e  5
i n t r a m u s c u l a r l y .
tt
c . c .  
c . c .
0 .7 5  gm. N o v a r s e n o b i l l o n .  
0 .4 5  gm. N o v a r s e n o b i l l o n .
C e l l  count  3.F l u i d  c l e a r
N e g a t i v e ,  
s u s p i c i o u s .  
1 1 0 0 0 0 0 0  0 .
CLINICAL RESULT:- There was d i s t i n c t  c l i n i c a l  improvement 
u n d e r - t r e a t m e n t . The p t o s i s  o f  l e f t  eye and p a r a l y s i s  o f  
r i g h t  e x t e r n a l  r e c t u s  c l e a r e d  u p ,  t h e  p a t i e n t  no l o n g e r  
com pla ined  of a o u b le  v i s i o n ,  t l ^  m u s c u la r  power of t h e  l e g s  
i n c r e a s e d  and t h e  g a s t r i c  c r i s e s  s u b s i d e d .
CO#ŒNT:- I n  t h i s  case  i n t r a m i n e  would a p p ea r  m a t e r i a l l y ' t o  
have i n f l u e n c e d  t h e  Wassermann r e a c t i o n  of  t h e  c e r e b r o - s p i n a l  
f l u i d ,  a l t h o u g h  t h e  r e s u l t  may be a t t r i b u t a b l e  t o  a c u m u la t iv e  
e f f e c t .  I t  h a s  a l r e a d y  b e e n  o b se rv e d  t h a t  i n t r a m i n e  a p p e a r s  
t o  i n t e n s i f y  t h e  a c t i o n  o f  S a l v a r s a n  i n  d i s s e m i n a t e d  s c l e r o s i s .  
I t  i s  a l s o  n o t a b l e  t h a t  i n  t h i s  case  t h e  Wassermann r e a c t i o n  
became n e g a t i v e  i n  t h e  c e r e b r o - s p i n a l  f l u i d  w hereas  t h e  r e a c t i o n  
i n  t h e  b lo od  rem a ined  s u s p i c i o u s .  F i n a l l y ,  a t t e n t i o n  i s  drawn 
t o /
(80)
t o  t h e  f a c t  t h a t  w hereas  u n d e r  t r e a t m e n t  t h e  c e l l  coun t  had 
f a l l e n  from 42 p e r  c.m.rn.. t o  3 p e r  c.m.rn. and th e  Wassermann 
r e a c t i o n  had changed f rom P o s i t i v e  t o  N e g a t i v e ,  t h e  c o l l o i d a l  
g o ld  r e a c t i o n  7/as s t i l l  w eak ly  p o s i t i v e .
A CASE OF CENTRAL SYPHILIS WITH A POSITIVE WASSERMANN REACTION 
IN THE BLOOD AND A TYPICAL CEREBRO-SPINAL FLUID PICTURE, IN 
WHICH 26 INJECTIONS OF NOVARSENOBILLON Aim TWO INJECTIONS OF 
INTRAIviTNE FAILED TO PRODUCE A NEGATIVE WASSERMANN REACTION IN 
EITHER BLOOD OR SPINAL FLUID.
Case N o . 61. D .P .  a e t  4 3 .  A dm it ted  2 6 / 4 / 2 0 .  C om pla in ing  
o f  i n a b i l i t y  t o  s t a n d  and numbness o f  l e g s .  He s t a t e s  t h a t  
h i s  symptoms commencée 18 months ago and fo l lo w e d  on a f a l l  
f ro m  h i s  c y c l e .  He d e n ie d  s p e c i f i c  i n f e c t i o n  bu t  h i s  w i f e  has  
a  h i s t o r y  of two m i s c a r r i a g e s  and 2 s t i l l - b o r n  c h i l d r e n .
CENTRAL NERVOUS SYSTEM:- W as t in g  and w eakness  o f  b o t h  l e g s .  
Knee j e r k s  a b s e n t . No p l a n t a r  r e f l e x  e l i c i t e d .  S e n s a t i o n
i n  l e g s  d e f e c t i v e .  P u p i l s  r e a c t  t o  accommodation bu t  no t  t o
l i g h t .  P a r e s i s  o f  r i g h t  i n t e r n a l  r e c t u s  and h i s t o r y  o f  
d i p l o p i a .  Hands show w a s t i n g  o f  t h e n a r  and h y p o th e n a r  
e m in en ces .  Wassermann r e a c t i o n  of  b lo o d  p o s i t i v e .
CEREBRO-SPINAL FLUID 2 8 / 4 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  +.
C e l l  count  4 6 .  Ross Jones  t e s t  4 + .  Nonne Ape l t  1 & 2 4 f .  
A lcohol  4 4 .  Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n : -  5 5 5 4 3 2 1 1 0 0  0 .
TREATMENT:- 1 5 /5 /2 0  t o  1 2 / 7 /2 0  n i n e  i n j e c t i o n s  0 .7 5  gm. 
N o v a r s e n o b i l l o n .
CEREBRO-SPINAL FLUID 2 0 / 7 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  4 .
P r o t e i n  t e s t s  a l l  p o s i t i v e .  C e l l  c o u n t  50 .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
" " b lo o d  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n : -  1 1 3 2 3 2 2 1 0  0 0
FURTHER TREATIÆBNT:- 1 9 / 7 /2 0  t o  l l / Ï O / 2 0 ,  n in e  i n j e c t i o n s  
0 .7 5  gm. N o v a r s e n o b i l l o n .
LUîÆBAR PUNCTURE 7 / l l / 2 0 .  F l u i d  c l e a r .  P r o t e i n  t e s t s  
n e g a t i v e .
C o l l o i d a l  gold  r e a c t i o n : -  2 3 3 3 2 1 0 0 0 0  0.
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
” " b lo o d  s u s p i c i o u s .
FURTHER TREATMENT : -  8 / l l / 2 0  t o  2 5 / l / 2 1  sev en  i n j e c t i o n s
0 .45  gm. N o v a r s e n o b i l l o n  and two i n j e c t i o n s  o f  i n t r a m i n e .
LUMBAR/
(81)
LUÎÆBAR PUNCTURE 2 s / l / 2 1 .  F l u i d  c l e a r .  P r e s s u r e  4 . C e l l  
count  5 .
Wassermann r e a c t i o n  C . S .F .  P o s i t i v e .
" ” b lo o d  Weak p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n : -  1 2 2 2 1 0  0 0 0 0  0 .
CLINICAL RESULT:- P r a c t i c a l l y  no c l i n i c a l  iinproverrent was noted 
i n  t h i s  c a s e .
COMMENT:- T rea tm en t  Ox t h i s  c ase  must be r e g a r d e d  as a f a i l u r e .  
The Wassermann r e a c t i o n  rem a in e d  p o s i t i v e  t h r o u g h o u t  i n  b lood  
and s p i n a l  f l u i d .  On t h e  o t h e r  hand t h e  c e l l  coun t  f e l l  f rom 
46 t o  5 ,  t h e  e x c e s s  o f  p r o t e i n  d i s a p p e a r e d  and t h e  c o l l o i d a l  
g o ld  r e a d i n g s  gave t h e  f o l l o w i n g  c o n t r a s t : -
B e fo re  t r e a t m e n t  : -  5 5 5 4 3 2 1 1 0 0 0
A f t e r  t r e a t m e n t : -  1 2  2 2 1 0 0 0 0 0 0
The f a i l u r e  i n  t h i s  c ase  i s  n o t  s u r p r i s i n g  owing t o  t h e  c l i n i c a l  
e v id e n c e  o f  e x t e n s i v e  damage t o  t h e  n e rv o u s  sy s te m :  c l i n i c a l l y
and s e r o l o g i c a l l y  i t  i s  a more marked f a i l u r e  t h a n  any o f  t h e  
c a s e s  o f  d i s s e m i n a t e d  s c l e r o s i s  t h a t  have been  s u b j e c t e d  t o  
i n t e n s i v e  t r e a t m e n t  and i t  i s  a good example  of  t h e  need  f o r  
e a r l y  d i a g n o s i s  of  n e u r o & s y p h i l i s ,  i f  c u re  i s  t o  be hoped f o r .
A CASE OF GENERAL PARALYSIS OF THE INS,HIE IN WHICH SALVARSAN 
TREATMENT WAS FOLLOWED BY NO CLINICAL OR SEROLOGICAL INPROVENENT : -
Case N o .24 .  M.G-. Admitted  2 4 / 3 /2 0  c o m p la in in g  o f  l o s s  of
w e i g h t , g e n e r a l i z e d  p a i n s  and c o n s t a n t  and s e v e r e  h e a d a c h e .
On a d m is s io n  h i s  m e n ta l  c o n d i t i o n  was d e f e c t i v e .  Speech was 
s t a m i / e r in g .  P u p i l s  c o n t r a c t e d  and r e a c t e d  t o  accommodation 
b u t  n o t  t o  l i g h t . Marked t r e m o r s  o f  f a c e  m u sc le s  and to n g u e .
G a i t  s l i g h t l y  a t a x i c .  Leg m u sc le s  f l a b b y  and poor  i n  t o n e .
Knee j e r k s  4 4 .  No c lo n u s  e l i c i t e d .  P l a n t a r  r e f l e x e s  
s l u g g i s h  b u t  f l e x o r .  I n c o n t i n e n c e  o f  u r i n e  o f  2 y e a r s '  d u r a t i o n .
CEREBRO-SPINAL FLUID PICTURE:- F l u i d  c l e a r .  P r e s s u r e  4 .
C e l l  count  160 p e r  c .m.m. Sm all  and l a r g e  ly m p h o c y te s .
Ross Jo n es  and Nonne Apelt  t e s t s  n e g a t i v e .  A lco h o l  t e s t  p o s i t i v e .  
Wassermann r e a c t i o n  o f  C .S .F .  p o s i t i v e .
C o l l o i d a l  g o ld  r e a c t i o n : -  5 5 5 5 5 4 2 1 0 0 0 .
Wassermann r e a c t i o n  b lo o d  p o s i t i v e .
Dark ground i l l u m i n a t i o n : -  S p i r o c h a e t a  p a l l i d a  a c t i v e l y  m o t i l e  
d e t e c t e d .
TREATMENT:- 5 i n j e c t i o n s  0 .4 5  gm. N o v a r s e n o b i l l o n .
Lumbar p u n c tu re  l o / n / 2 0 .
C e r e b r o - s p i n a l  f l u i a  c l e a r .
P r e s s u r e  n o rm a l .  C e l l  c o u n t  21 .
W assermann/
(82)
ViTasse.mann R e a c t i o n  C . S . F .  p o s i t i v e .
C o l l o i d a l  gold  r e a c t i o n : -  5 5 5 5 4 4 4 4 0 0  0,.
FURTHER TREATMENT:- Four i n j e c t i o n s  0 .4 5  gm. N o v a r s e n o b i l l o n .  
Lumbar p u n c tu r e  6 / 1 2 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  +.
C e l l  count  40..
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
" ” b lo o d  p o s i t i v e .  *
C o l l o i d a l  Gold r e a c t i o n : -  5 5 5 5 4 4 4 4 0 0 0 .
CLIMICAL RESULT:- No improvement w h a te v e r  was n o t e d .
COMIvIENT:- T h is  c a se  i s  o f  i n t e r e s t  i n  t h a t  s p i r o c h a e t a  p a l l i d a  
was d e t e c t e d  i n  t h e  c e r e b r o - s p i n a l  F l u i d .  I t  i s  a l s o  w or thy  
o f  n o te  t h a t ,  i n  s p i t e  o f  t h e  o t h e r w i s e  s t r o n g l y  s p e c i f i c  
p i c t u r e ,  t h e  p r o t e i n  t e s t s  gave a n e g a t i v e  r e a c t i o n .  I t  w i l l  
be o b se rv e d  t h a t  beyond a f a l l  i n  t h e  c e l l  c o u n t ,  t h e  a d m in ie t r a -  
: t i o n  o f  N e o s a l r a r s a n  d id  n o t  p roduce  any m o d i f i c a t i o n  o f  t h e  
s e r o l o g i c a l  p i c t u r e .
A CASE OF SYPHILITIC MYELITIS SHOWING A TYPICAL CEREBRO-SPINAL 
FLUID PICTURE Al'JD THE MODIFICATIONS RESULTING FROM NEO-SALVARSAN 
ADmNISTRATION.
Case N o .80 .  A.K. Aet 4 7 .  Adm it ted  t o  H o s p i t a l  S 0 / l 2 / l 9  com- 
: p l a i n i n g  of  l o s s  o f  power i n  l e g s  of  11 weeks* d u r a t i o n .
CONDITION ON ADMISSION:- P a t i e n t  u n a b le  t o  s t a n d  on accoun t  of 
w eakness  o f  l e g s .  Legs s p a s t i c .  REFLEXES:- Knee j e r k s  4 4 .  
P l a n t a r  r e f l e x  e x t e n s o r  r i g h t ,  f l e x o r  l e f t .  P a t e l l a r  and ankle  
c lo n u s  b o t h  l e g s .  S e n s a t i o n  much i m p a i r e d  i n  l e g s .  Abdominal 
r e f l e x e s  a b s e n t .
ORGANIC REFLEXES:- I n c o n t i n e n c e  of  u r i n e  and f a e c e s .
EYES:- P u p i l s  u n e q u a l ,  r i g h t  r e a c t s  t o  l i g h t  : l e f t  s m a l l e r  and 
f i x e d .  Fund i  O/E R ig h t  shows de tachm en t  o f  r e t i n a ,  l e f t  l e s s  
opaque and l i g h t  r e f l e c t e d  back f rom  i t .
CEREBRO-SPINAL FLUID:- ( a f t e r  8 i n j e c t i o n s  N o v a r s e n o b i l l o n ,  
lumbar  p u n c tu r e  b e i n g  p r e v i o u s l y  r e f u s e d )  2 6 / 5 / 2 0 .  C l e a r ,  
P r e s s u r e  4 4 .  C e l l  count  27 p e r  qm.m. s m a l l  and l a r g e  
ly m p h o c y te s .  Ross Jones  and Nonne A pe l t  t e s t s  n e g a t i v e .  
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  " 5 5 5 5 5 2 2 1 0 0  0.
Wassermann r e a c t i o n  b lo o d  p o s i t i v e .
FURTHER TREATiVIENT : -  F our  i p j e q t i o n s  0 .7 5  gm. N o v a r s e n o b i l l o n .  
Lumbar p u n c tu r e  1 9 / 7 / 2 0 .  V \
C o l l o i d a l  go ld  r e a c t i o n : -  1 4 2 2 2 2 1 0 0 0  0.
FURTHER/
(83)
FURTHER TREA33MENT:- 9 / 8 / 2 0  -  3 0 / b / 2 0 .  Four  i n j e c t i o n s  0 .7 5
g m .N o v a r s e n o b i l lo n .  Lumbar p u n c t u r e  1 9 / 9 / 2 0 .
C e r e b r o - s p i n a l  f l u i d : -  C l e a r .  P r e s s u r e  + + .  C e l l  count  21. 
p e r  c .m.m. Ross Jo n e s  and Nonne A pe l t  t e s t s  p o s i t i v e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
” , " b lo o d  s u s p i c i o u s .
C o l l o i d a l  gold  r e a c t i o n : -  6 3 2 2 1 1 0 0 0 0  0 .
FURTHER TREATMENT:- 2 7 / 9 / 2 0  -  2 7 / l l / 2 0 .  Seven I n j e c t i o n s  0 .4 5  gm.
N o v a r s e n o b i l l o n  and tv/o i n j e c t i o n s  o f  i n t r a m i n e .
Lumbar p u n c tu r e  5 / 1 2 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  +.  C e l l
count  30.
Wassermann r e a c t i o n  C . S . F .  p o s i t i v e .
C o l l o i d a l  gold  r e a c t i o n  ” 2 2 2 2 1 1 0  0 0 0  0.
FURTHER TREATMENT:- 2 1 / 1 2 /2 0  -  1 7 / l / 2 1 ,  f o u r  i n j e c t i o n s  0 .45  gm. 
N o v a r s e n o b i l l o n .
Lumbar p u n c tu r e  2 l / l 2 / 2 1 .  F l u i d  c l e a r .  P r e s s u r e  - .  C e l l  count  11,
Large  and s m a l l  l y m p h o c y te s .
Wassermann r e a c t i o n  C .S .F .  P o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  " 1 2 2 1 0 0 0 0 0 0 0
Wassermann r e a c t i o n  b lo o d  n e g a t i v e .
CLINICAL RESULT:- There  was some improvement  i n  t h e  g e n e r a l  
c o n d i t i o n  w i t h  r e g a i n  of bowel  c o n t r o l .  Some f l a t t e n i n g  ou t  
o f  r e t i n a l  de tachm en t  w i t h  improvement i n  v i s u a l  a c u i t y  was 
n o t e d .
C OMIVIENT : -  T h is  case  shows c l e a r l y  t h e  m o d i f i c a t i o n s  o f  t h e
c o l l o i d a l  go ld  r e a c t i o n  t h a t  o c cu r  i n  c a s e s  o f  n e rv o u s  s y p h i l i s  
u n de r  S a l v a r s a n  t r e a t m e n t ,  v i z : -
Befo re  t r e a t m e n t : -  5 5 5 5 5 2 2 1 0 0 0  
A f t e r  t r e a t m e n t  : -  1 2 2 1 0 0 0 0 0 0 0
A CASE OF SYPHILITIC SPINAL SCLEROSIS ORIGINATING IN A PATIENT 
19 YEARS OF AGE.
Case No. 122.  R.McC. Aet 2 8 .  Adm it ted  3 / 8 / 2 0  c o m p la in in g  o f  
i n a b i l i t y  t o  wa lk  and i n c o n t i n e n c e  of  u r i n e  and f a e c e s .  These 
symptoms f i r s t  commenced i n  August 1917 .  I n  1914 when he was 
16 y e a r s  o f  age he was t r e a t e d  i n  t h e  Glasgow Royal  I n f i r m a r y  
f o r  a c q u i r e d  s y p h i l i s .  The c l i n i c a l  p i c t u r e  on a d m is s io n  was 
s p a s t i c  p a r a p l e g i a  w i t h  i n c o n t i n e n c e  of  u r i n e  and f a e c e s .  No 
a b n o r m a l i t y  was d e t e c t e d  i n  t h e  s e n s o r y  neurone  and t h e  n e rv o u s  
sy s te m  ap p ea re d  t o  be o t h e r w i s e  n o r m a l ,  i . e .  t h e  c a se  p r e s e n t e d  
t h e  s i g n s  of p r im a ry  l a t e r a l  s c l e r o s i s  and had i t  nob been  f o r  
t h e  h i s t o r y  of s p e c i f i c  i n f e c t i o n  t h e  c a se  m ig h t  r e a s o n a b l y ,  i n  
v iew o f  h i s  age ,  have been  r e g a r d e d  as  e a r l y  d i s s e m i n a t e d  s c l e r o s i s .
CEREBRO/
(84)
CEREBRO-SPINAL FLUID:- 2 1 / 9 / 2 0 .  C l e a r ,  P r e s s u r e  4 4 .
C e l l  coun t  3 .  Ross J o n e s ,  Nonne A pe l t  and A lcoho l  t e s t s  a l l  
p o s i t i v e ,
Wassermann r e a c t i o n  o f  C . S .F .  p o s i t i v e .
C o l l o i d a l  g o ld  r e a c t i o n  of  C . S . F . : -  0 1 2  2 1 0  0 0 0 0 0 .
Wassermann r e a c t i o n  o f  b lo o d  p o s i t i v e .
TREATl'HENT : -  T h i r t e e n  i n j e c t i o n s  o f  N o v a r s e n o b i l l o n  (0 ,4 5  gm. ) 
and i n j e c t i o n  o f  i n t r a n i n e .
Lumbar p u n c tu r e  1 4 / 1 / 2 1 . : -  C .S .F .  C l e a r .  P r e s s u r e  4  4 .
C e l l  count  18 .
Wassermann r e a c t i o n  C .S .F .  s u s p i c i o u s .
” " b lo o d  p o s i t i v e .
C o l l o i d a l  gold r e a c t i o n : -  1 1 0 0 0 0 0 0 0 0 0 .
CLINICAL RESULT:- There  was s l i g h t  improvement i n  m u sc u la r  
power o f  l e g s  ana r e g a i n  o f  b l a d d e r  c o n t r o l .
COMMENT:- The c h i e f  s i g n  o f  improvement as t h e  r e s u l t  o f  
t r e a t m e n t  i n  t h i s  c a se  was shown i n  t h e  a l t e r a t i o n  o f  t h e  
s e r o l o g i c a l  r e a c t i o n s  of  t h e  c e r e b r o - s p i n a l  f l u i d .  I n  
a d d i t i o n  i t  may be hoped t h a t ,  a l t h o u g h  t h e  c l i n i c a l  improvement 
was n o t  marked,  t h e  t r e a t m e n t  may a r r e s t  o r  m odify  t h e  f u r t h e r  
p r o g r e s s  o f  t h e  s y p h i l i t i c  i n v a s i o n  o f  t h e  n e rv o u s  s y s te m .
T h is  v iew i n  f a c t  woulo. a p p e a r  t o  be t h e  c h i e f  r a t i o n a l e  f o r  
i n t e n s i v e  t r e a t m e n t  o f  s u c h  c a s e s  as  c l i n i c a l  r e s u l t s  a r e  
a lm o s t  i n v a r i a b l y  d i s a p p o i n t i n g .  In  a d d i t i o n  t h i s  c a se
i s  o f  i n t e r e s t  as  r e g a r d s  t h e  e x t r e m e l y  e a r l y  age o f  t h e  
p a t i e n t ,  s p i n a l  s c l e r o s i s  a t  19 b e i n g  r a r e l y  s y p h i l i t i c .
A CASE 'OF EARLY GENERAL PARALYSIS OF TRE INSANE TREATED WITH 
SALVARSAN WITH CLINICAL AI^D SEROLOGICAL IMPROVEMENT
Case No.150 .  J . B .  Aet 4 2 ,  This man was a r e g u l a r  s o l d i e r  
and s e r v e d  i n  I n a i a ,  S o u th  A f r i c a  and S a l o n i k a .  He was s e n t  
i n  t o  H o s p i t a l  as  a c a se  o f  g e n e r a l  p a r a l y s i s .  The p u p i l s  were 
u n e q u a l ,  t h e  r i g h t  l a r g e r  t h a n  t h e  l e f t ;  b o t h  r e a c t e d  s l u g g i s h l y  
t o  l i g h t .  There  was no n y s ta g m u s ,  t h e  o r g a n i c  r e f l e x e s  were  
u n im p a i re d  and t h e  abdom inal  r e f l e x e s  a c t i v e .  H is  s p e e c h  v/as 
somewhat slow and t h e r e  was p a r e s i s  of t h e  l e f t  f a c i a l  n e r v e .
The Imee j e r k s  were n o r m a l .  Over t h e  f r o n t  o f  b o t h  l e g s  
t h e r e  were many d e e p ly  p ig m en ted  s c a r s  s t a t e d  by  t h e  p a t i e n t  
t o  be due t o  o ld  v e l d t  s o r e s  c o n t r a c t e d  i n  S . A f r i c a .  The 
d i a g n o s i s  o f  g e n e r a l  p a r a l y s i s  was b a sed  on h i s  m e n ta l  c o n d i -  
: t i o n ,  t h e  p r e s e n c e  o f  w e l l - m a r k e d  t r e m o r s  and t h e  s l u g g i s h  
p u p i l l a r y  r e a c t i o n  t o  l i g h t .
CEREBBO/
(85)
CEREBEO-SPINAti FLUID, 1 4 / lo / S O . : -  F l u i d  c l e a r .  P r e s s u r e  
d i m i n i s h e d .  C e l l  count  16 ,  Ross J o n e s ,  Nonne Apelt  and 
a l c o h o l  t e s t s  a l l  p o s i t i v e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  g o ld  r e a c t i o n  ” 5 5 5 5 3 S S 0 0 0 0  ( p a r e t i c  r e a c t i o n ) .
Wassermann r e a c t i o n  of  b lo o d  p o s i t i v e .
TREATMENT:- 12 i n t r a v e n o u s  i n j e c t i o n s  of 0 .4 5  gm. N o v a r s e n o b i l l o n .
CEREBRO-SPINAL FLUID SUBSiqUBNT TO TREATMENT:- F l u i d  c l e a r .
C e l l  count  8 .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  1 1 2 3 3 2 1 0 0 0 0  ( l u e t i c  r e a c t i o n )  
Wassermann r e a c t i o n  o f  b lo o d  ’ s u s p i c i o u s ' .
CLINICAL RESULT:- There  was d i s t i n c t  c l i n i c a l  improvement 
n o t e d ,  c h i e f l y  i n  r e s p e c t  o f  l i i s  m e n t a l  c o n d i t i o n  and t r e m o r s .
COMMENT:- I f  th e  c l i n i c a l  d i a g n o s i s  i n  t h i s  case  was c o r r e c t
(and i t  i s  s u p p o r t e d  by t h e  c e r e b r o - s p i n a l  f l u i d  p i c t u r e )  i t  
i s  s u r p r i s i n g  t h a t  t h e  abdom inal  r e f l e x e s  were a c t i v e .  The 
s e r o l o g i c a l  improvement i s  shown by t h e  f a c t  t h a t  t h e  Wassermann 
r e a c t i o n  o f  t h e  b lo o d  changed f ro m  ' p o s i t i v e '  t o  ' s u s p i c i o u s '  
and t h e  c o l l o i d a l  g o ld  r e a c t i o n  changed from a p a r e t i c  t o  a 
l u e t i c  c u r v e ,  t h e s e  changes  b e in g  accompanied by a f a l l  i n  t h e  
c e l l  c o u n t .  The c l i n i c a l  improvement u n d e r  t r e a t m e n t  i n  t h i s  
c a se  compares f a v o u r a b l y  w i t h  t h e  c a s e  d e s c r i b e d  on page 81 
and i s  p re su m ab ly  due t o  t h e  r e c o g n i t i o n  of t h e  d i s e a s e  i n  a  
r e l a t i v e l y  e a r l y  s t a g e .
A CASE OF TABES DORSALIS IN WHICH THE COLLOID GOLD REACTION 
WAS PARETIC VflTHOUT A1'4Y MARKED INCREASE IN THE PROTEIN CONTENT 
OF THE CBREBRO-SPINnL FLUID: -
Case N o .163.  H .S .  A dm it ted  3 0 / l 0 / 2 0 .  H i s t o r y  of  o n s e t : -  
P a t i e n t  was a d m i t t e d  t o  a m e d ic a l  ward i n  S h akesp ea re  H o s p i t a l  
I 3 / I O / I 8  c o m p la in in g  o f  p a in  i n  t h e  s tom ach  and v o m i t i n g .
He was t r a n s f e r r e d  t o  a s u r g i c a l  ward 1 3 / 3 /1 9  and g a s t r o  e n te r o s to m y  
was p e r fo rm ed  2 9 / 4 / 1 9 .  He was d i s c h a r g e d  t o  a c o n v a l e s c e n t  
home 2 0 / 5 /1 9  and was r e a d m i t t e d  l l / ? / l 9  w i t h  t h e  same c o m p l a i n t .
He was t r e a t e d  as  a c a se  o f  g a s t r i t i s  and d i s c h a r g e d  2 0 / l l / l 9 .
He was s u b s e q u e n t l y  a d m i t t e d  t o  Ward X. B e l l a h o u s t o n  H o s p i t a l  
4 / 6 /2 0  l a b e l l e d  'a b d o m in a l  a d h e s i o n s '  and was t h e n c e  t r a n s f e r r e d  
t o  Ward XVI. On a d m is s io n  he gave a t y p i c a l  h i s t o r y  o f  g a s t r i c  
c r i s e s  r e c u r r i n g  a t  3 -w eek ly  i n t e r v a l s  and u s u a l l y  l a s t i n g  f o r  
about  4 d a y s .  The p u p i l s  were e q u a l ,  m o d e r a t e l y  c o n t r a c t e d ,  
r e a c t e d  t o  accommodation b u t  n o t  t o  l i g h t .  The knee j e r k s  were 
a b s e n t ,  t h e  p l a n t a r  r e f l e x e s  f l e x o r ,  and t h e  abdominal  r e f l e x e s  
a c t i v e .  No im pairm ent  o f  t a c t i l e  s e n s a t i o n  was d e t e c t e d  i n  
t h e  l e g s  b u t  marked hy p o to n u s  o f  h i p  j o i n t s  was n o t e d .
CEREBRO/
(8G)
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  + .  C e l l  count  7 .  
R ossJbnes  and Nonne Apel t  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  g o l a  r e a c t i o n : -  5 5 5 3 3 2 0 0 0 0  0 .
COMMENT:- The h i s t o r y  of o nse t  i n  t h i s  c a se  i s  q uo ted  i n  
f u l l  as  i t  i l l u s t r a t e s  t h e  f a c t  t h a t  t h e  g a s t r i c  derangement  
o f  e a r l y  t a b e s  i s  f r e q u e n t l y  o v e r lo o k e d  even i n  h o s p i t a l  
p r a c t i c e .  The c e r e b r o - s p i n a l  f l u i d  p i c t u r e  i s  a l s o  of  
i n t e r e s t  as  i t  w i l l  be n o t e d  t h a t  t h e  c e l l  coun t  and p r o t e i n  
c o n te n t  a r e  n o rm al  and y e t  t h e  c o l l o i d a l  g o ld  r e a c t i o n  i s  
p a r e t i c  anu t h e  Wassermann r e a c t i o n  p o s i t i v e .
A CASE OP ? TABES IN ^TEICH THERE WAS GREAT EXCESS OF PROTEIN 
IN THE CEREBRO-SPINAL FLUID AND YET IN WHICH THE COLLOIDAL GOLD 
REACTION WAS LUETIC.
Case No.106 .  C.C. Admitted  8 / 6 / 2 0  c o m p la in in g  o f  i n c o n t i n e n c e  
o f  u r i n e ,  g i d d i n e s s  and h e a d a c h e s .  Onset o f  symptoms d a te d  
3 y e a r s  ago .  On a d m is s io n  t h e r e  was s l u g g i s h n e s s  o f  t h e  
knee j e r k s ,  marked R o r^ rg is m  and some a n a e s t h e s i a  o f  t h e  l e g s .
The p u p i l s  r e a c t e d  bob h  t o  l i g h t  and t o  accommodation.
Wassermann r e a c t i o n  of  b lo o d  p o s i t i v e .
CEREBRO-SPINAL FLUID:- 2 4 / 6 / 2 0 .  F l u i d  c l e a r ,  p r e s s u r e
n o r m a l .  C e l l  count  80 p e r  c .m.m. Small  ly m p h o c y te s .
A lcoho l  t e s t  4 + 4 .  Ross Jo n e s  t e s t  4 4 f .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  g o ld  r e a c t i o n : -  1 2 2 3 2 2 1 0 0 0  0 ( l u e t i c  r e a c t i o n )
CASE OF TABES DORSALIS IN WHICH SPIROCHAETA P/\LLIDA WAS 
DETECTED BY DARK GROUIJD ILLUMINATION OF THE CEREBRO-SPINAL FLUID:
Case No,2 9 .  A.C. Aet 4 9 .  Admitted  2 6 / 3 /2 0  c o m p la in in g  o f
s t a b b i n g  p a i n s  i n  l e g s ,  f a i l i n ^  e y e s i g h t  and a se n se  o f  
c o n s t r i c t i o n  round t h e  w a i s t .  P u p i l s  ext^RjPnia^ly c o n t r a c t e d .
Knee j e r k s  s l u g g i s h ,  abdominal  r e f l e x e s  a b s e n t , a n a e s t h e s i a  of
l e g s ,  s l i g h t  Rombergism, Fundi  O/E b o t h  d i s c s  g r e y ,  v e s s e l s
c o n g e s t e d ,  t e m p o r a l  m arg in  of  r i g h t  d i s c  i n d i s t i n c t .
Wassermann r e a c t i o n  of  b l o o a  p o s i t i v e .
CEREBRO-SPINAL FLUID:- 2 6 / 3 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  
n o r m a l .  C e l l  count  80 p e r  c .m.m. Ross Jones  t e s t  n e g a t i v e .  
Nonne Apelt  t e s t  Phase I  n e g a t i v e ,  phase  I I  p o s i t i v e .
A lcoho l  t e s t  p o s i t i v e .  Dark ground i l l u m i n a t i o n  -  s p i r o c h a e t a ®  
p a l l i a a e d e t e c t e d .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  g o l d  r e a c t i o n : -  1 1 2 2 2 2 2 0 0 0  0 ( l u e t i c  r e a c t i o n )
(87)
THE FOLLOWING CASE IS  OF INTEREST IN THAT TABES DORSALIS AND 
AORTIC REGURGITATION CO-EXIST, Aim THE SEROLOGICAL REACTIONS 
ARE TYPICAL.
Case No. 189,  D .F ,  Aet 5 7 .  Admitted 24/12/2QL c o m p la in in g  
o f  s h o o t i n g  p a in s  i n  l e g s  and pa roxysm al  a t t a c k s  o f  p a i n  i n  
s to m ach .  He a l s o  com pla ins  o f  d i f f i c u l t y  i n  w a lk in g  e s p e c i a l l y  
a t  n i g h t  and of  a c c a s i o n a l  a t t a c k s  of  d i p l o p i a .  H i s t o r y  of  vener» 
: e a l  i n f e c t i o n  i n  1886.
On a d m is s io n :  Extreme m y o s i s .  No r e a c t i o n  t o  l i ^ t .  No
e x t e r n a l  o c u l a r  p a l s y .  Knee j e r k s  no rm al  ( I ) ,  p l a n t a r  
r e f l e x e s  s t r o n g l y  f l e x o r .  Abdominal r e f l e x e s  p r e s e n t , 
e p i g a s t r i c  r e f l e x  v e r y  a c t i v e .  S l i g h t  a n a e s t h e s i a  d e t e c t e d  
on o u t e r  s i d e  o f  r i g h t  l e g  below t h e  k n e e .  No Rombergism.
Organic  r e f l e x e s : -  com ple te  l o s s  o f  b l a d d e r  c o n t r o l  w i t h  
o c c a s i o n a l  i n c o n t i n e n c e  o f  b o w e ls .  H ear t  h y p e r t r o p h i e d  w i t h  
s y s t o l i c  anci d i a s t o l i c  a o r t i c  murmur and p u l s e  o f  water-hammer 
t y p e .
Wassermann r e a c t i o n  o f  b lo o d  p o s i t i v e .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  d i m i n i s h e d .  C e l l
count  70 p e r  c .m.m. ( l a r g e  and s m a l l  l y m p h o c y t e s ) .
Ross Jones  t e s t  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n  1 1 2 2 2 1 1 0 0 0 0  ( l u e t i c  r e a c t i o n ) .
COMIvIENT:- T h is  c a se  i s  o f  i n t e r e s t  i n  t h a t  t h e  knee  j e r k s  a re  
normal  and t h e  abdom inal  r e f l e x e s  p r e s e n t .  Thé c o - e x i s t e n c e  
of  t a b e s  and a o r t i c  r e g u r g i t a t i o n  i s  o f  r e l a t i v e l y  i n f r e q u e n t  
o c c u r r e n c e .  Ormerodl^?)  r e g a r d s  t h e  m a j o r i t y  of su c h  c a s e s  
as a p u re  c o i n c i d e n c e  w h i l e  a d m i t t i n g  t h a t  o c c a s i o n a l l y  t h e  
a o r t i c  d i s e a s e  ana s p i n a l  s c l e r o s i s  may have a common cause  i n  
s y p h i l i t i c  i n f e c t i o n .  The s p i r o c h a e t a  p a l l i d a  would c e r t a i n l y  
ap p ea r  t o  have a s e l e c t i v e  a c t i o n  on t h e  c e r e b r a l  n e rv o u s  sys tem  
and t h e  a o r t a ,  t h e  g a s t r o - i n t e s t i n a l ,  r e s p i r a t o r y  and u r i n a r y  
sys tem s  b e i n g  e i t h e r  r e l a t i v e l y  immune o r  s y p h i l i t i c  l e s i o n s  
o c c u r r i n g  i n  them  b e i n g  p o s s i b l y  n o t  y e t  r e c o g n i z e d .  One 
canno t  bu t  be im p re s s e d  by t h e  f a c u  t h a t  w hereas  i n  one 
s y p h i l i t i c  p a t j e n t  t h e  v;hole biaint  o f  t h e  a t t a c k  a p p e a r s  t o  f a l l  
on t h e  ne rvo u s  sy s te m ,  i n  a n o t h e r  t h e  a o r t a  a lo n e  i s  i n v o l v e d ,  
tThere b e in g  no o b v io u s  c l i n i c a l  m a n i f e s t a t i o n s  of  n e u r o s y p h i l i s .  
Whether  o r  n o t ,  as  h a s  b e en  s u g g e s t e d ,  one t y p e  o f  s p i r o c h a e t e  
i s  n e u r o t r o p h i c  and a n o t h e r  t y p e  d e rm o t r o p h ic  i s  n o t  ye t  c l e a r  
bu t  i t  would be of  use  in  t h i s  c o n n e c t io n  t o  i n v e s t i g a t e  t h e  
c e r e b r o - s p i n a l  f l u i d  p i c t u r e  i n  c a s e s  o f  s y p h i l i t i c  a o r t i c  
i@competence. The work o f  F i l d e s ,  P a r n e l l  and M a i t l a n d  (4&) 
would app ea r  t o  i n d i c a t e  t h a t  t h e  c e n t r a l  n e rv o u s  sy s te m  i s  
i n v o lv e d  i n  a l a r g e r  p e r c e n t a g e  o f  c a s e s  of e a r l y  s y p h i l i t i c  
i n f e c t i o n /
(88)
i n f e c t i o n  t h a n  i s  g e n e r a l l y  su p p o sed .  I n  a s e r i e s  of  1314 men 
i n f e c t e d  w i t h  s y p h i l i s  and examined i n  t h e  e a r l y  s t a g e s  o f  t h e  
d i s e a s e  18^ showed p a t h o l o g i c a l  changes  i n  t h e  c e r e b r o - s p i n a l  
f l u i d  w i t h  no o b v io u s  s i g n  o f  n e rv o u s  d i s e a s e .  They recommend 
lumbar p u n c tu r e  and e x a m in a t io n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  i n  
a l l  c a s e s  o f  s y p h i l i t i c  i n f e c t i o n .  The work of  S c h o u s u p p o r t  s 
t h e  o b s e r v a t i o n s  o f  F i l d e s ,  P a r n e l l  and M a i t l a n d .  He p u b l i s h e s  
t h e  r e s u l t s  o f  t h e  e x a m in a t io n  of  t h e  c e r e b r o - s p i n a l  f l u i d  i n  
300 c a s e s  o f  s y p h i l i s  o f  l e s s  t h a n  3 years*  s t a n d i n g .  I n  491 
c a s e s  o f  r e c e n t  u n t r e a t e d  s y p h i l i s  morbid  changes  i n  t h e  c e r e b r o ­
s p i n a l  f l u i d  were fo u n d  in  t h e  f a l l o w i n g  p r o p o r t i o n s : -  I n  
tw e lv e  p e r  c e n t ,  o f  56 c a s e s  o f  p r im a r y  s y p h i l i s  i n  which  
Wassermann r e a c t i o n  o f  t h e  b lo o d  was p o s i t i v e :  i n  tw e lv e  p e r
c e n t ,  o f  75 c a s e s  o f  p r im a r y  s y p h i l i s  w i t h  a n e g a t i v e  Wassermann 
r e a c t i o n  i n  t h e  b l o o d :  i n  t w e n t y - t h r e e  p e r  c e n t ,  o f  300 c a s e s
o f  s e c o n d a r y  s y p h i l i s :  i n  t h i r t y - n i n e  p e r  c e n t . o f  41 c a s e s  of
s y p h i l i s  o f  s i x  t o  tw e lv e  months* d u r a t i o n ,  and i n  t w e n t y - s e v e n  
p e r  c e n t ,  o f  15 c a s e s  o f  s y p h i l i s  o f  one t o  two y e a r s '  d u r a t i o n .
I t  i s  of i n t e r e s t  t o  n o t e  t h a t  t h e  number o f  c e l l s  i n  
S c h o u 's  s e r i e s  was u s u a l l y  w i t h i n  t h e  l i m i t s  o f  10 t o  50 p e r  
c .m.m. -  a f i g u r e  t h a t  c o r r e s p o n d e d  e l o s e l y  w i t h  t h e  r e s u l t s  
o b t a i n e d  i n  t h e  c o u rs e  o f  t h e  p r e s e n t  i n v e s t i g a t i o n .  8chou 
g i v e s  one r e a d i n g  as h i g h  as 2 ,5 0 0  c e l l s  and s t a t e s  t h a t  t h e  
f i g u r e s  f o r  t h e  p r o t e i n  c o n t e n t  showed wide v a r i a t i o n  w h ich  he 
a t t r i b u t e s  t o  f a u l t y  t e c h n i q u e .  The o p i n io n  h a s  a l r e a d y  been 
e x p r e s s e d  t h a t  t h e  p r e s e n t  methods o f  exam in ing  t h e  p r o t e i n  
c o n te n t  of  t h e  c e r e b r o - s p i n a l  f l u i d  a r e  u n r e l i a b l e .
O b s e r v a t i o n s  on t h e  c e r e b r o - s p i n a l  f l u i d  i n  s t i l l  e a r l i e r ,  .
c a s e s  of  s y p h i l i t i c  i n f e c t i o n  a r e  r e c o r d e d  by Wile  and E a s l e y . '  '
D e v i a t i o n s  f rom  t h e  n o rm a l  i n  t h e  s p i n a l  f l u i d  of  221 c a s e s  o f  
s y p h i l i s  i n  w hich  o n ly  t h e  c h a n c re  was p r e s e n t  were found  i n  
49 c a s e s  o r  2 2 / .  I n c r e a s e  of g l o b u l i n  and a lbum in  v i r t u a l l y  
p a r a l l e l  was t h e  most c o n s t a n t  o f  t h e  abnorm al  f i n d i n g s ,  o c c u r r i n g  
i n  25 o f  t h e  49 c a s e s .  P l e o c y t o s i s  was t h e  n e x t  most f r e q u e n t  
f i n d i n g ,  o c c u r r i n g  i n  12 c a s e s .  The p o s i t i v e  Wassermann t e s t  
i n  t h e  f l u i d  o c c u r r e d  l e s s  f r e q u e n t l y  t h e n  t h e  o t h e r  tvfo 
f i n d i n g s ,  b e i n g  p r e s e n t  i n  b u t  3 c a s e s .  Of t h e  e n t i r e  number 
of  c a s e s  examined symptoms i n d i c a t i n g  c e n t r a l  n e rv o u s  in v o lvem en t  
were p r e s e n t  i n  o n ly  a s i n g l e  c a s e .  The c o l l o i d a l  g o ld  r e a c t i o n  
was examined i n  o n ly  3 c a s e s ,  and i n  t h e s e  t h e  c u rv e s  were 
i d e n t i c a l .  S i m i l a r  o b s e r v a t i o n s  have  been  r e c o r d e d  by 
W echse lm an .(51)
A/
(89).
A CASE OF CENTRAL SYPHILIS WITH TYPICAL SEROLOGICAL REACTIONS.
Case No.4 .  R .E .  AdLiit ted 2 4 / l 2 / l 9 ,  C om pla in ing  of weakness
of  l e g s  and i n c o n t i n e n c e  of u r i n e  ana f a e c e s  o f  2 years*  d u r a t i o n .
C o n d i t io n  on a d m i s s i o n : -  Legs m arkedly  s p a s t i c .  Knee 
j e r k s  4  +.  Tendo a c i i i l l i s  j e r k  + + .  P l a n t a r  r e f l e x e s
s t r o n g l y  e x t e n s o r .  Marked ank le  am p a t e l l a r  c l o n u s .
T r i c e p s ,  s u p i n a t o r  anu w r i s t  j e r k s  4 4 .  Organ ic  r e f l u x e s  
B o w e l - c o n s t i p a t i o n  a l t e r n a t i n g  w i t h  d i a r r h o e a .  I n c o n t i n e n c e  
of u r i n e .  S u p e r f i c i a l  t a c t i l e  ana p a i n  s e n s a t i o n  a b s e n t  i n  
l e g s  ana d e f i c i e n t  ove r  abdomen. P u p i l s  u n e q u a l ,  do n o t  
r e a c t  t  c l i g h t  : r e a c t  t o  a cc o m u o u a t io n . No e x t e r n a l  o c u l a r
p a l s y .  Fundi  o/ e L . d i s c  c e n t r a l  a r e a  of p a l l o r ,  v e in s  
e n g o rg e d .  E . a i s c  m arg in s  b l u r r e d ,  marked engorgement o f  
v e s s e l s .  Wassermann r e a c t i o n  o f  b lo o d  p o s i t i v e .
CERSBRO-SPIN>iL FLUID:- F l u i a  c l e a r .  P r e s s u r e  4-. C e l l  
count 52 p e r  c .m.m. Sm a l l  ly m p h o c y te s .  Ross J o n e s ,  A lcoho l  
and Nonne A pel t  t e s t s  a l l  p o s i t i v e .  Wassermann r e a c t i o n  
O .S . I t  p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n : -  2 2 4 4 2 2 1 0 0 0  Q.
TREATMENT:- 6 / o / 2 0  t o  2 0 / 5 /2 0  p a t i e n t  r e c e i v e d  10 i n j e c t i o n s  
0 .7 5  gm. N o v a r s e n o b i l l o n .
CLINICAL RESULT:- Very d e f i n i t e  c l i n i c a l  improvement was 
n o t e d .  The l e g s  became much l e s s  s p a s t i c ,  t h e  m otor  power 
was improved and b l a d d e r  c o n t r o l  was r e g a i n e d .  P a t i e n t  was 
d i s c h a r g e d  f o r  a d i s c i p l i n a r y  o f f e n c e  and t h e  o p p o r t u n i t y  
f o r  su b seq u e n t  e x a m i n â t ! on o f  t im  c e r e b i ' o - s p i n a l  f l u i d  and 
b lo o d  was c o n s e q u e n t ly  l o s t .  On d i s c h a r g e  he cou ld  walk  w i th  
one s t i c k  w i t h  a s l i g h t l y  s p a s t i c  g a i t .
THE FOLLOWING IS AlJ EXAMPLE OF THE FACT THAT CASES ARE
ENCOUNTERED WHICH IT IS DIFFICULT TO DIAGNOSE EVEN WHEN IN 
POSSESSION OF THE SEROLOGICAL REACTIONS IN ADDITION TO THE 
CLINICAL PICTURE
Case 185 .  U .S .  a d m i t t e d  8 / 1 2 / 2 0  c o m p la in in g  of  d i f f i c u l t y  i n  
walking: i n  th e  da rk  and a s l i g h t l y  s t a g g e r i n g  g a i t .  H i s t o r y  o f  
e x c e s s  0. ’ a l c o h o l .  Knee j e r k s  4 .  P l a n t a r  r e f l e x e s  f l e x o r .
No im pairm ent  of  s e n s a t i o n  i n  l e g s .  No d e f i n i t e  Rombergism.
Gai t  c l i g h t l y  a t a x i c  and d i s t i n c t  d i f f i c u l t y  e x p e r i e n c e d  i n  
t u r n i n g .  P u p i l s  e q u a l  ana r e a c t  d i r e c t l y  and c o n s e n s u a l l y  to  
l i g h t . No e x t e r n a l  o c u l a r  p a l s y  o r  h i s t o r y  of  d i p l o p i a .  
Wassermann r e a c t i o n  of  b lo o d  p o s i t i v e .
CEBEBRO/
(90)
CEREBRO-SPINAL FLUID:- C e l l  coun t  7 p e r  c .m.m.
P r o t e i n  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  n e g a t i v e .
C o l l o i d a l  gold  r e a c t i o n  0 0 0 0 0 0 0 0 0 0 0  ( n e g a t i v e ) ,
C Oî/lIvLENT : -  T h is  case  i s  p re su m ab ly  e i t h e r  e a r l y  t a b e s  o r
e a r l y  p o l y n e u r i t i s .  Tiiere i s  a t  p r e s e n t  no e v id e n c e  o f  
c e n t r a l  n e rv o u s  i n f e c t i o n  in  t h e  c e r e b r o - s p i n a l  f l u i d ,
THE FOLLOWING CASE ALSO PRESENTS DIFFICULTY IN DIAGNOSIS: -
Case 183. M.E. s e n t  i n  t o  h o s p i t a l  f o r  a r e p o r t  on t h e  
c e r e b r o - s p i n a l  f l u i d .  On 2 3 / 9 / 1 9  a r e p o r t  f rom t h e  3rd  
Lonaon G e n e ra l  H o s p i t a l  s t a t e d  * He h a s  t h e  o p t i c  form o f  
t a b e s  d o r s a l i s :  t h e r e  i s  o p t i c  a t r o p h y ,  c a p s u l a r  c a t a r a c t s ,
c o n t r a c t i o n  of v i s u a l  f i e l d s  ana absence  o f  k n e e ,  t e n d o  
a c h i l l i s  and w r i s t  j e r k s ' .  A d i a g n o s i s  o f  o p t i c  t a b e s  was 
made by C o l .M o t t .  The man was s u b s e q u e n t l y  examined f o r  the
M i n i s t r y  of  P e n s io n s  I C / l l / S O  when h i s  s o l e  c o m p la in t  was 
h e a d a c h e .  P u p i l s  r e a c t e d  t o  l i g h t  t h o u g h  somewhat s l u g g i s h l y .  
Opt ic  a t r o p h y  was n o t e d  b u t  no c o n t r a c t i o n  o f  t h e  v i s u a l  f i e l d s  
d e t e c t e d .  There  was no e v id e n c e  o f  a t a x i a .  I n  a d d i t i o n  knee 
j e r k s  and t e n d o  a c h i l l i s  j e r k s  a b s e n t . The u r i n e  c o n t a i n e d  a 
t r a c e  o f  a lbumen,  g r a n u l a r  and h y a l i n e  c a s t s  and d e f e c t i v e  
u r e a  c o n c e n t r a t i o n .
Wassermann r e a c t i o n  of b lo o d  n e g a t i v e .
CEREBRO-SPINAL FLUID:- 6 / 1 2 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  f  f . f .  
( s t r e a m ) .  C e l l  coun t  35 p e r  c .m.m. P r o t e i n  t e s t s  n e g a t i v e .  
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  gold  r e a c t i o n : -  0 0 1 2 2 2 1 0 0 0  0 ( l u e t i c  r e a c t i o n )
COIi/lIi/iENT:- From t h e  c l i n i c a l  p o i n t  o f  v iew p r im a r y  o p t i c  
a t r o p h y  combined w i t h  l o s s  o  ^ t h e  deep r e f l e x e s  o f  t i e  l e g s  
might  p o s s i b l y  j u s t i f y  a d i a g n o s i s  of t a b e s .  I t  i s  n o t e w o r th y  
t h a t  w hereas  t h e  Wassermann r e a c t i o n  i s  n e g a t i v e  i n  b lo o d  and 
c e r e b r o - s p i n a l  f l u i d  and t h e  p r o t e i n  c o n te n t  i s  n o t  above 
n o rm a l ,  ye t  t h e r e  i s  a w e l l - m a r k e d  p l e o c y t o s i s  and a l u e t i c  
r e a c t i o n  t o  o o l l o i o a l  g o l d .  P o s s i b l y  t h i s  i s  a c ase  o f  t a b e s  
t h a t  had undergone  s p o n ta n e o u s  a r r e s t  i n  t h e  e a r l y  s t a g e s  -  t h e  
s y p h i l i t i c  i n f e c t i o n  h a v in g  ' b u r n e d  i t s e l f  o u t ' .
EVEN MORE DIFFICULT OF DEFINITE DIAGNOSIS IS THE FOLLOWING CASE:-
Case 1 59 ,  W.O'M. Adm it ted  2 7 / l o / 2 0 .  Com pla in ing  of weakness 
i n  t h e  l e g s  and o c c a s i o n a l  a t t a c k s  o f  d o ub le  v i s i o n .  S t a t e s  lie 
h a s  g r e a t  d i f f i c u l t y  i n  w a l k i n g  i n  t h e  d a r k .  Denies  v e n e r e a l  
i n f e c t i o n :  s t a t e s  h i s  w i fe  h a s  had two m i s c a r r i a g e s .  P u p i l s
c o n t r a c t  e d /
(91)
c o n t r a c t e d :  s l u g g i s h  r e a c t i o n  t o  l i g h t .  Abdominal r e f l e x e s
L . p r e s e n t ,  R. a b s e n t . E p i g a s t r i c  r e f l e x e s  p r e s e n t .
Knee j e r k s : -  f  P l a n t a r  r e f l e x e s  f l e x o r .  Hypotonus o f  knee
j o i n t s .
Wassermann r e a c t i o n  of  b lo o d  n e g a t i v e .
C e r e b r o - s p i n a l  f l u i a  2 7 / 1 0 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  
C è l l  count  S. A l l  p r o t e i n  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  go ld  r e a c t i o n  ” n e g a t i v e .
TREATMENT: -  P r o v o c a t i v e  dose  0 .4 5  gm. N o v a r s e n o b i l l o n .
CKEaBRO-SPIHaL FLUID:- 1 7 / l i / S O .  F l u i d  c l e a r .  C e l l  c ou n t  15.
l a r g e  and s m a l l  ly m p h o c y te s .
P r o t e i n  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  go ld  r e a c t i o n  n e g a t i v e .
COWiENT:- The h i s t o r y  o f  d i p l o p i a ,  d i f f i c u l t y  i n  w a lk in g  
i n  t h e  d a r k ,  s l u g g i s h  p u p i l l a r y  r e a c t i o n  t o  l i g h t  and hypo tonus  
o f  t h e  knee  j o i n t s  c e r t a i n l y  s u g g e s t  t a b e s  and i t  w i l l  be  n o ted  
t h a t  h i s  w i f e  g i v e s  a h i s t o r y  of  m i s c a r r i a g e s .  Yet on t h e  
o t h e r  h a n d ,  th e  s e r o l o g i c a l  r e s u l t s  a r e  e n t i r e l y  n e g a t i v e  and 
t h e  o n ly  e f f e c t  n o t e d  f rom t h e  a d m i n i s t r a t i o n  o f  a p r o v o c a t i v e  
dose  o f  N o v a r s e n o b i l l o n  was an i n c r e a s e  i n  t h e  c e l l  count  and 
t h e  a p p ea ra n c e  of l a r g e  and s m a l l  lym phocy tes  i n  t h e  c e r e b r o ­
s p i n a l  f l u i d .
IN THE FOLLOWING CASE THE PREDOMINANT CLINICAL FEATURE WAS 
CONSTAi'jTLY RECURRING GASTRIC CRISES FOR WHICH HE HAD HAD THE 
OPERATIONS OF APPENDICECTOMY AND GASTRO-JEJUNOSTOMY PERFORMED, 
(THE CONDITION PRESUMABLY NOT HAVING BEEN RECOGNISED AS 
SYPHILITIC), WITHOUT ANY CLINICAL IIÆPROVEMENT:-
Case 125.  R .S .  Admitted  24-/7 /20 .
/
CLINIC zAL RESUME : -  L i g h t n i n g  p a i n s ,  g i r d l e  s e n s a t i o n ,  s l u g g i s h
p u p i l l a r y  r e a c t i o n  t o  l i g h t .  Knee j e r k s  a b s e n t .  S e n s a t i o n  
i n  l e g s  d e f e c t i v e .  F r e q u e n t l y  r e c u r r i n g  a t t a c k s  of  t y p i c a l  
g a s t r i c  c r i s e s .  Wassermann r e a c t i o n  o f  b lo o d  p o s i t i v e .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  n o r m a l .  C e l l  count 
87 p e r  c .m.m. A l l  p r o t e i n  t e s t s  n e g a t i v e .
C o l l o i d a l  go ld  r e a c t i o n : — 2 3 2 2 2 2 1 0  0 0 0.
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
TREATMENT:- 10 i n j e c t i o n s  0 .7 5  gm. N o v a r s e n o b i l l o n .
No/
(92)
No c l i n i c a l  s e r o l o g i c a l  improvement  was o b t a i n e d .  The 
Wassermann r e a c t i o n  "remained p o s i t i v e  i n  b lo o d  and c e r e b r o ­
s p i n a l  f l u i d  and t h e  l a s t  c o l l o i d a l  g o ld  r e a d i n g  was a 
s t r o n g e r  r e a c t i o n  t h a n  t h e  f i r s t ,  v i z : -  2 3 3 4 4 4 0 0 0 0 0. 
There  was l i t t l e ,  i f  any ,  c l i n i c a l  im provem ent .
THE FOLLOWING CASE OF WHAl WAS PRESmABDY MSNINGO-VASCULAR 
SYPHILIS IS OF INTEREST, IN THAT THE SEROLOGICAL REACTIONS 
WERE NEGATIVE 4 YEARS ZlFTER TREATTŒNT HAD CEzlSED:-
Case N o .2 5 . R.McC. Aet 3 7 . zldmitted 2 4 / s / 2 0 .  C o n t r a c t e d  
s y p h i l i s  i n  1915 and s u b s e q u e n t l y  s u f f e r e d  f rom  h e m i p l e g i a  
o f  g r a d u a l  o n se t  i n  D e c . ,  1 9 1 5 . I n  1913 he  was t r e a t e d  
w i t h  m ercury  and i n  1915 he r e c e i v e d  s a l v a r s a n  t r e a t m e n t  
b u t  does n o t  remember how many i n j e c t i o n s  were g i v e n .  On 
a d m is s io n  t h e  t e n d o n  r e f l e x e s  o f  t h e  l e f t  arm and l e g  were 
a l l  d e f i n i t e l y  i n c r e a s e d .  In  a d d i t i o n  t h e  l e f t  l e g  was 
s l i g h t l y  s p a s t i c  w i t h  a n k le  c lo n u s  and t h e  p l a n t a r  r e f l e x  was 
e x t e n s o r .  Wassermann r e a c t i o n  of  b lo o d  n e g a t i v e .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  n o rm a l .
C e l l  coun t  4 p e r  c.m.m. Ross Jo n es  T es t  n e g a t i v e ,
Nonne A pel t  phase  I  ana phase  I I  n e g a t i v e .  A lcoho l  f a i n t  haze, 
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  gold  r e a c t i o n  C .S .F .  n e g a t i v e ,
C0MI'4BNT:- T h is  c ase  i s  an example o f  t h e  f a c t  t h a t  meningo­
v a s c u l a r  s y p h i l i s  y i e l d s  r a p i d l y  t o  n e o - s a l v a r s a n  t r e a t m e n t  
and i s  a n o t h e r  example  o f  t h e  need f o r  t h e  e a r l y  d i a g n o s i s  
and e n e r g e t i c  s p e c i f i c  t r e a t m e n t  o f  n e u r o s y p h i l i s .
A CASE OP EARLY TABES WITH A POSITIVE WASSERMANN REACTION IN 
THE BLOOD, Aï'iD IN WHICH THE CEREBRO-SPINAL FLUID PICTURE 
COMPRISED PLEOCYTOSIS, EXCESS OF PROTEIN, A LUETIC REACTION 
TO COLLOIDAL GOLD AND A POSITIVE WASSERMANN REACTION:-
Case ^ 0 . 4 9 .  C.McC. A dm it ted  1 0 / 4 /2 0  c o m p la in in g  o f  a t t a c k s  
of  abdominal  p a i n  f o r  w h ich  he had had a l a p a ro to m y  pe rform ed 
i n  1916.  The h i s t o r y  was s u g g e s t i v e  o f  g a s t r i c  c r i s e s .  The 
on ly  abnormal  c l i n i c a l  s i g n s  d e t e c t e d  were m y o s i s ,  a s l i g h t l y  
s l u g g i s h  p u p i l l a r y  r e a c t i o n  t o  l i g h t  and v e r y  s l i g h t  d i m i n u t i o n  
i n  t h e  knee j e r k s .
CEREBRO-SPIN/Oj FLUID l u / 4 / 2 0 .  C e l l  count  197 p e r  c .m.m. 
A lc o h o l ,  Ross Jo n e s  and Nonne A pe l t  t e s t s  a l l  d e f i n i t e l y  
p o s i t i v e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  gold  r e a c t i o n  C . S . F . : -  2 3 3 3 2 2 2 0 0 0 0: 
Wassermann r e a c t i o n  b lo o d  p o s i t i v e .
treatment/
(93)
TREATMENT:- 10 i n j e c t i o n s  0 .7 5  gm. N o v a r s e n o b i l l o n .
C e r e b r o - s p i n a l  f l u i d  2 9 / l o / 2 o ; -
C o l l o i d a l  g o ld  r e a c t i o n  1 2 2 2 2 1 0 0 0 0 0 .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
RESULT:- L i t t l e ,  i f  any ,  c l i n i c a l  improvement was n o t e d .
COMMENT:- T h is  c ase  i s  quo ted  t o  draw a t t e n t i o n  i n  t h e
f i r s t  p l a c e  t o  t h e  f a c t  t h a t  a gia p a r  atomy was perfo rm ed  f o r  
a g a s t r i c  c r i s i s .  F iv e  c a s e s  g i v i n g  a s i m i l a r  h i s t o r y  have 
been  e n c o u n te r e d  i n  a s e r i e s  o f  41 c a s e s  of n e u r o s y p h i l i s .
I n  t h e  seconu  p l a c e ,  i t  w i l l  be o b se rv e d  t h a t  a l t h o u g h  t h e  
c l i n i c a l  s i g n s  a re  n e t  s t r o n g l y  marked,  t h e  c e r e b r o - s p i n a l  
f l u i d  gave a l l  t h e  s i g n s  .of s y p h i l i t i c  i n f e c t i o n .
A CASE OP CROSSED HEMIPLEGIA WITH A TYPICAL CEREBRO-SPINAL
FLUID PICTURE: -
Case No.175. K.W. Adm itted  2 0 / l l / 2 0  c o m p la in in g  o f  l o s s  
o f  power of r i g h t  arm and l e g  w hich  d e v e lo p e d  g r a d u a l l y  i n  . 
1916. f t  t h e  t im e  of o n se t  o f  t h e s e  symptoms he n o t i c e d  
s l i g h t  d i f f i c u l t y  i n  s p e a k i n g  bu t  t h i s  has  s i n c e  improved.  
There  i s  no h i s t o r y  of  any i n j u r y .
CENTRAL NERVOUS SYSTEM:- P u p i l s  e q u a l  and r e a c t  a c t i v e l y .  
Knee j e r k s : -  l e f t  n o rm a l :  r i g h t  e x a g g e r a t e d .  S l i g h t  l o s s  
of  power of r i g h t  l e g .  P l a n t a r  r e f l e x e s  l e f t  f l e x o r ,  r i g h t  
d o u b t f u l .  Tongue d e v i a t e s  t o  l e f t . There i s  l o s s  o f  l e f t  
l a b i o n a s a l  f o l a  anu v e r y  s l i g h t  p a r e s i s  o f  l e f t  s i d e  of  f a c e .  
Some l o s s  of power r i g h t  arm and hand : r e f l e x e s  e x a g g e r a t e d .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  +. C e l l  count  SO. 
Ross J o n e s ,  Nonne Apel t  Phase  I  and I I ,  A lcoho l  t e s t s  a l l  
s t r o n g l y  f .
Wassermann r e a c t i o n  C . S . F .  p o s i t i v e .
C o l l o i d a l  g o ld  r e a c t i o n  5 4 4 4 4 1 0  0 0 0  ( v e r y  s t r o n g  
l u e t i c  r e a c t i o n ) .
Wassermann r e a c t i o n  of  b lo o d  p o s i t i v e .
C OMI'AENT : -  T h is  c a se  c l i n i c a l l y  i s  t y p i c a l  o f  s p e c i f i c  
t h r o m b o s i s  and t h i s  i s  s u p p o r t e d  by a c e r e b r o - s p i n a l  f l u i d  
p i c t u r e  i n  w h ich  a l l  t h e  c h a r a c t e r i s t i c  changes  a re  p r e s e n t .  
Such c a s e s  o f  m e n in g o v a s c u la r  s y p h i l i s  a r e  s p e c i a l l y  amenablS 
t o  n e o - s a l v a r s a n  t r e a t m e n t .
A CASE OF ENDARTERITIS OBLITERANS SHOWING A TYPICAL CERBBRO- 
SPIil/L FLUID PICTURE: -
Case No.4 4 .  W.8 . Aet 52.  - Adm it ted  1 5 / 4 / 2 0 .
In  1916 he s u f f e r e d  f ro m  p a r a l y s i s  o f  l e f t  arm, l e g  and f a c e ,  
acco m p an ied /
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accompanied by l o s s  of s p e e c h .  These symptoms g r a d u a l l y  
s u b s i d e d .  He nov/ c o m p la in s  o f  h e a d a c h e s ,  a t t a c k s  of f a i n t n e s s
P l a n t a r  r e f l e x e s  
Abdominal  r e f l e x e s
No A b n orm al i ty
and g e n e r a l  w e ak n e ss .  H is  w i fe  has  had 2 m i s c a r r i a g e s  and no 
l i v i n g  c h i l d r e n .
CENTRAL NERVOUS SYSTEM:- Knee j e r k s  + 4 .  
f l e x o r .  No a n k le  o r  p6 t e l l a r  c l o n u s ,  
a c t i v e .  No in v o lvem en t  o f  o r g a n i c  r e f l e x e s ,  
d e t e c t e d  i n  s e n s o r y  n e u r o n e .
C e r e b r o - s p i n a l  f l u i d  p i c t u r e : -
F l u i d  c l e a r .  P r e s s u r e  d i m i n i s h e d .  C e l l  coun t  44 p e r  c.m.m. 
Small  l y m p h o c y te s . Ross Jones  and Nonne Apelt  t e s t s  p o s i t i v e .  
A lcoh o l  t e s t  p o s i t i v e .
Wassermann r e a c t i o n  C . S . F .  Weak p o s i t i v e .
C o l l o i d a l  gold  r e a c t i o n  ” 1 2 2 2 2 1 1 0 0 0 0 .
COMMENT:- T h is  case  shows l i t t l e  c l i n i c a l  e v id e n c e  of  
a c t i v e  s y p h i l i t i c  d i s e a s e  o f  t h e  c e n t r a l  n e rv o u s  sy s te m  but 
t h e  c e r e b r o - s p i n a l  f l u i d  shows a l l  t h e  t y p i c a l  s p e c i f i c  changes
A CASE OP TABES (?) WITH A POSITIVE WASSERWiAI# REACTION IN THE 
BLOOD AND IN WHICH THE CEREBRO-SPINAL FLUID PICTURE COMPRISED 
PLEOCYTOSIS, NORMAL PROTEIN CONTENT, A NEGATIVE WASSERPIANN 
REACTION AND A STRONG LUETIC REACTION TO COLLOIDAL GOLD:-
A.R. Aet 
weakness
26 .  N o .149.
o f  l e g s .
Adm it ted  2 4 / 1 0 / 2 0 .  C om pla in ing  of
CENTRAL NERVOUS SYSTEM:- Knee j e r k s  a b s e n t :  p l a n t a r
r e f l e x e s  f l e x o r .  E p i g a s t r i c  r e f l e x  a c t i v e  on r i g h t ,
a b s e n t  on l e f t .  Abdominal  r e f l e x e s :  a c t i v e  on l e f t ,  a b se n t
on r i g h t  (1) No e x t e r n a l  o c u l a r  p a l s y .  No d i p l o p i a .  No 
invo lvem en t  o f  o r g a n ic  r e f l e x e s .  No h i s t o r y  o f g i r d l e
s e n s a t i o n  or l i g h t n i n g p a in s
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  norn^al . C e l l  
count  17.  Large  ana s m a l l  l y m p h o c y te s .  P r o t e i n  t e s t s  n e g a t iv e ,  
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  g o ld  r e a c t i o n  C . S .F .  1 2 2 6 2 1 0 0 0 0  0 ( l u e t i c )  
Wassermann r e a c t i o n  b lo o d  p o s i t i v e .
COMMENT:- The c l i n i c a l  d i a g n o s i s  h e re  i s  b a se d  on a s l u g g i s h  
p u p i l l a r y  r e a c t i o n  t o  l i g h t ,  ab sen c e  o f  knee j e r k s  and a n a e s -  
: t h e s i a  of  l e g s .  The Wassermann r e a c t i o n  i s  p o s i t i v e  i n  t h e  
b lo o d  and n e g a t i v e  i n  t h e  s p i n a l  f l u i d  bu t  t h e  p r e s e n c e  of  * 
p l e o c y t o s i s  and a d e f i n i t e l y  l u e t i c  r e a c t i o n  t o  c o l l o i d a l  gold 
would ap pea r  t o  i n d i c a t e  t h a t  t h e r e  is e a r l y  s y p h i l i t i c  
i n v a s i o n  oi t h e  c e n t r a l  n e rv o u s  sy s te m .
( 9 5 )
The v a l u e  o f  a n t i - s p e c i f i c  t r e a t m e n t  o f  t a b e s ,  g e n e r a l  
p a r a l y s i s  o f  t h e  i n s a n e ,  m y e l i t i s  and h e m i p l e g i a  i s  n o t  
g e n e r a l l y  admitted- and in d e e d  such  t r e a t m e n t  i s  r a r e l y  
c a r r i e d  ou t  even i n  h o s p i t a l  p r a c t i c e .  The view t h a t  
t a b e s  and g e n e r a l  p a r a l y s i s  a r e  *p a r a s y p h i l i t i c '  d i s e a s e s  i s  
no l o n g e r  t e n a b l e  a s  i t  would a p p e a r  t h a t  i n  many i n s t a n c e s  
we a re  d e a l i n g  w i t h  what i s  i n  r e a l i t y  an a c t i v e  s p i r o c h a F t o s i s  
t h e  d i s c o v e r y  o f  m o t i l e  s p i r o c h a e t a e  p a l l i d a e  i n  t h e  c e r e b r o ­
s p i n a l  f l u i d  i n  two c a s e s  o f  t h i s  s e r i e s  ±8  i n  s u p p o r t  of  
t h i s .  v iew .  I t  would see:,  t h a t  t h e  p r e s e n t  a t t i t u d e  to w a rd s  
t h e  q u e s t i o n  o f  a n t i - s p e c i f i c  t r e a t m e n t  of such(cases i s  
ba sed  on t h e  f o l l o w i n g  a r g u m e n t s : -
(1) That su c h  t r e a t m e n t  i s  n o t  u n a t t e n d e d  by r i s k .
(2) That  c l i n i c a l  improvement i s  a t  b e s t  d o u b t f u l .
(3) That a r s e n i c  a d m i n i s t e r e u  i n t r a v e n o u s l y  does no t  r e a c h
tïje  c e r e b r o - s p i n a l  f l u i d .
(4) Ehat s e r o l o g i c a l  improvement  i s  r a r e l y  o b t a i n e d .
I t  would a p p ea r  t h a t  t h e  r i s k  o f  n e o - s a l v a r s a n  a d m i n i s t r a -
: t i o n  i s  g r e a t l y  o v e r - e s t i m a t e d .  In  no c ase  i n  t h i s  s e r i e s
h a s  any un toward  r e s u l t  been  n o t e d  and t h e  o p i n i o n  has  been
formed t h a t  t h e  a d m i n i s t r a t i o n  of  n o v a r s e n o b i l l o n  i s  a
p e r f e c t l y  s a f e  p r o c e e d i n g  i n  t h e  absence  o f  n e p h r i t i s .
The s o - c a l l e d  H erxehe im er  J a r i s c h  phenomenon has  n e v e r  been
»
e n c o u n t e r e d .  Should  s e r i o u s  symptoms a r i s e , good r e s u l t s  
h a v e /
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have been  o b t a i n e d  by  some o b s e r v e r s  by i n t r a m u s c u l a r  
i n j e c t i o n  o f  i n t r a m i n e .  Such c a s e s  would ,  however ,  ap p ea r  
t o  be e x t r e m e l y  r a r e .  As r e g a r d s  t h e  d o u b t f u l  c l i n i c a l  
improvement f o l l o w i n g  s u c h  s p e c i f i c  t r e a t m e n t ,  i t  may w e l l  
be a rgued  t i i a t  i f  t h e s e  c a s e s  a re  n e g l e c t e d  u n t i l  i r r e p a r a b l e  
damage h a s  been  done t o  h i g h l y  s p e c i a l i z e d  n e rv o u s  t i s s u e s ,  
no o b v io u s  improvement can  be hoped f o r .
Ev idence  h as  a l r e a d y  been  b ro u g h t  f o r w a r d  ( p p . 47 & 48) 
o f  t h e  r e c e n t  work of v a r i o u s  a u t h o r i t i e s ,  t o  s u p p o r t  t h e  
s t a t e m e n t  t h a t  a r s e n i c  can  be d e t e c t e d  i n  th e  c e r e b r o - s p i n a l  
f l u i d  0 ^  p a t i e n t s  who have r e c e i v e d  i n t r a v e n o u s  i n j e c t i o n s  
of  o r g a n i c  a r s e n i c a l  p r e p a r a t i o n s ,  and t h e  r e s u l t s  o b t a i n e d  
i n  t h e  c o u rse  o f  t h i s  i n v e s t i g a t i o n  would a p p ea r  t o  d em ons t ra te  
c o n c l u s i v e l y  t h a t  i n  p r a c t i c a l l y  e v e r y  case  t r e a t e d  some 
improvement of  t h e  c e r e b r o - s p i n a l  p i c t u r e  h a s  been  p ro d u ce d .
A marked f a l l  i n  t h e  c e l l  coun t  i s  an a lm ost  c o n s t a n t  r e s u l t ,  
t h e  e x c e s s  o f  p r o t e i n  i s  u s u a l l y  removed,  i n  many c a s e s  a 
n e g a t i v e  Wassermann . r e a c t i o n  may be o b t a i n e d  and o c c a s i o n a l l y  
a n e g a t i v e  c o l l o i d a l  g o ld  r e a c t i o n  i s  f i n a l l y  o b s e r v e d , t h o u g h  
t h i s  would a p p e a r  t h e  l a s t  morbid s i g n  t o  be removed.  I n  
v iew of t h e s e  f a c t s  i t  may r e a s o n a b l y  be a rgued  t h a t  t h e r e  
i s  an u r g e n t  need  f o r  t h e  e a r l i e s t  r e c o g n i t i o n  and prompt 
t r e a t m e n t  of n e u r o - s y p h i l i s ,  and s u c h  t r e a t m e n t  s h o u ld  
com pr ise  t h e  a d m i n i s t r â t  i o n  of  m ercu ry  and i o d i d e  of  
p o t a s s iu m  combined w i t h  a l a r g e  s e r i e s  of i n j e c t i o n s  of  
Nov a r s  en ob i 1 I o n . /
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î^o va . r sen ob i l lo n .  Thig  t r e a t m e n t  would a p p e a r  t o  be
i n d i c a t e d  even in  r e l a t i v e l y  advanced  c a s e s  i n  v iew o f  t h e
p r o g r e s s i v e  n a t u r e  of  t h e s e  d i s e a s e s ,  i t  b e in g .n o w  a d m i t t e d
t h a t  t a b e s  may go on t o  t h e  deve lopm en t  o f  p a r e s i s .  The
View h e re  expressed a c c o rd s  g e n e r a l l y  w i t h  opinions put
f o r w a r d  by  B i c a r d ,  Mi11an ,  T i n e l  and B a b in s k i  a t  t h e
(52)
N e u r o l o g i c a l  S o c i e t y  o f  P a r i s  and a,n e x a c t l y  s i m i l a r
.. (5 5 )o p i n io n  i s  advanced by S c h r o d e r  ♦ I n  n e i t h e r  of t h e s e
p a p e r s  i s  any r e f e r e n c e  made t o  t h e  c o l l o i d a l  go ld  r e a c t i o n .
The m o d i f i c a t i o n s  of  t h e  c o l l o i d a l  g o ld  r e a c t i o n  shown i n  
t h i s  p a p e r  s t i l l  f u r t h e r  s u p p o r t  t h i s  v iew .  C l i n i c a l l y  i t  
i s  w e l l  known t h a t  o c c a s i o n a l l y  t a b e s  u n d e rg o e s  a p p a r e n t  
s p o n ta n e o u s  a r r e s t ,  a phenomenon p re su m ab ly  due t o  t h e  
f a c t  t h a t  t h e  s y p h i l i t i c  i n f e c t i o n  h as  ' b u r n e d  i t s e l f  o u t ' ,  
and i n  t h i s  c o n n e c t io n  t h e  im p o r t a n c e  o f  i n t e r c u r r e n t  a c u te  
i n f e c t i o u s  d i s e a s e  w i t h  i t s  p o s s i b l e  p r o d u c t i o n  o f  h e t e r o g e n e t i c  
a n t i - b o d i e s  has  been r e f e r r e d  t o .  I t  would t h e r e f o r e  a p p ea r  
t h a t  e n e r g e t i c  a n t i s p e c i f i c  t r e a t m e n t  may s u p p l y  t h e  a s s i s t a n c e  
w h ic h  i s  needed  t o  t u r n  t h e  s c a l e  and e n a b le  t h e  p a t i e n t  t o  
r e s i s t  t h e  f u r t h e r  p r o g r e s s  o f  t h e  i n f e c t i o n .
A com par ison  may now be drawn be tw een  t h e  r e s u l t s  
o b t a i n e d  i n  a n t i - s p e c i f i c  t r e a t m e n t  o f  d i s s e m i n a t e d  s c l e r o s i s  
on t h e  one hana and n e u r o - s y p h i l i s  on t h e  o t h e r .  As r e g a r d s  
t h e  c l i n i c a l  a s p e c t  o f  s u c h  a co m p a r iso n ,  i t  would a p p e a r  
n e c e s s a r y  t o  s e l e c t  a p p r o x i m a t e l y  s i m i l a r  s t a g e s  o f  t h e  two 
d i s e a s e s . /
(98)
d i s e a s e s .  I t  i s  t h e r e f o r e  of  i n t e r e s t  t o  c o n t r a s t  t h e  
r e s u l t s  o b t a i n e d  i n  a l a t e  s t a g e  of d i s s e m i n a t e d  s c l e r o s i s  
and a c o r r e s p o n d i n g l y  e s t a b l i s h e d  c a se  o f  n e u r o s y p h i l i s .
(Case 39, p . 64: Case 6 1 , p . 8 0 :  Case 1 7 2 , p . 62: & Case 2 4 , p . 8 1 . )
G e n e r a l l y ,  t h e  o p i n io n  h a s  d e f i n i t e l y  b een  formed t h a t  
t h e  c l i n i c a l  r e s u l t s  o b t a i n e d  by t r e a t m e n t  were  a t  l e a s t  
as  s a t i s f a c t o r y  i n  d i s s e m i n a t e d  s c l e r o s i s  as  i n  n e u ro ­
s y p h i l i s .
As r e g a r d s  t h e  s e r o l o g i c a l  m o d i f i c a t i o n s  o b se rved  i n  t h e  
t r e a t m e n t  of  t h e  two d i s e a s e s ,  a r e f e r e n c e  t o  t h e  c e r e b r o ­
s p i n a l  f lu ic i  p i c t u r e s  on page 59 w i l l  d e m o n s t r a t e  t h e  
f a c t  t h a t  t h e  c o l l o i d a l  g o ld  r e a c t i o n  i s  t h e  o n l y  b a s i s  of  
com par ison  as i t  i s  t h e  o n ly  m orb id  s e r o l o g i c a l  change 
c o n s t a n t l y  comiaon t o  t h e  two d i s e a s e s .  The r e a d e r  i s  
s p e c i a l l y  r e f e r r e d  t o  t h e  r a p i d  m o d i f i c a t i o n  of  t h e  c o l l o i d a l  
g o ld  r e a c t i o n  o b t a i n e d  i n  c a se  30,  page 64 ,  and t h i s  
may be c o n t r a s t e d  w i t h  t h e  amount o f  t r e a t m e n t  r e q u i r e d  t o  
p roduce  a s i m i l a r  m o d i f i c a t i o n  i n  c a s e  61, page
No c o n c l u s i o n  can be drawn as t o  t h e  e x a c t  s i g n i f i c a n c e  
o f  t h e s e  changes  u n t i l  more A ight  i s  shed  on t h e  e x a c t  
meaning o f  L a n g e ' s  r e a c t i o n ,  a s u b j e c t  on w h ich  our  
p r e s e n t  knowledge i s  e x t r e m e l y  i m p e r f e c t  aid r e f e r e n c e  t o  
w h ich  i s  made on p .  1 1 8 ,
(99)
(2 )CASES OF FUNCTIONAL NERVOUS DISEASES.
S ev e n te en  c a s e s  f e l l  i n t o ‘t h i s  g roup  and t h e y  i n c l u d e d  
N e u r a s t h e n i a ,  *D . A . S . ' syndrome,  h y s t e r i a ,  d e l u s i o n a l  i n s a n i t y ,  
myokymia, and h y s t e r o - e p i l e p s y . I n  a l l  t h e  Wassermann 
r e a c t i o n  was n e g a t i v e  i n  t h e  b l o o d .
As r e g a r d s  t h e  c e r e b r o - s p i n a l  f l u i d ,  t h e  a v e ra g e  c e l l  
count  was 5, t h e  t y p e  of c e l l  a s m a l l  l y m p h o c y te .  In  no 
case  was an e x c e s s  o f  p r o t e i n  d e t e c t e d  and t h e  Wassermann 
r e a c t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  was n e g a t i v e  th r o u g h o u t  
t n e  g ro u p .  As r e g a r d s  t h e  c o l l o i u a l  g o ld  r e a c t i o n ,  15 c a se s  
gave a n e g a t i v e  r e s u l t .  I n  two c a s e s  i n  w hich  t h e  symptoms 
o r i g i n a t e d  i n  a s e v e r e  head i n j u r y  t h e  c o l l o i d a l  gold  
r e a c t i o n  was w eak ly  l u e t i c .  There  would t h e r e f o r e  a p p e a r  t o  
be a f a i r l y  d e f i n i t e  c e r e b r o - s p i n a l  f l u i d  p i c t u r e  in  t h e  s o -  
c a l l e d  ' f u n c t i o n a l '  n e rv o u s  d i s e a s e s ,  v i z ; -  A no rm al  c e l l  c o u n t ,  
a no rm al  p r o t e i n  c o n t e n t ,  a n e g a t i v e  Wassermann r e a c t i o n  and a 
n e g a t i v e  c o l l o i d a l  g o ld  r e a c t i o n .  I t  m u s t , however ,  be 
o bse rv ed  t l i a t  t h e  c a s e s  c o m p r i se d  i n  t h i s  g roup  were t o o  few 
t o  e n a b le  d e f i n i t e  c o n c l u s i o n s  t o  be drawn,  b u t  i f  s i m i l a r  
r e s u l t s  were o b t a i n e d  i n  a l a r g e  s e r i e s  o f  c a s e s  i t  would 
a p p ea r  t o  i n d i c a t e  t h a t  t h e  c o l l o i d a l  g o ld  r e a c t i o n  of t h e  
c e r e b r o - s p i n a l  f l u i d  i s  o f  cons iderab le  v a lu e  i n  d i f f e r e n t i a t i n g  
h y s t e r i a  from e a r l y  d i s s e m i n a t e d  s c l e r o s i s ,  o f t e n  a p rob lem  of  
c o n s i u e r a b l e  u i f f i c u l t y .  A t t e n t i o n  i s  a l s o  c a l l e d  t o  t h e  
f a c t /
(100)
f a c t  t h a t  i n  a lm o s t  e v e r y  c a se  i n v e s t i g a t e d  i n  t h i s  g roup  
t h e  abdominal  r e f l e x  was a c t i v e  and i n  many c a s e s  g r e a t l y  
e x a g g e r a t e d .  I t  has  a l r e a d y  been  shovm t h a t  i n  s p i n a l  
d i s s e m i n a t e d  s c l e r o s i s  t h e  l o s s  of t h e  abdom inal  r e f l e x  on 
one or  b o t h  s i d e s ,  i s  an a lm o s t  c o n s t a n t  phenomenon.
Emphasis i s  t h e r e f o r e  l a i u  on t h e s e  two p o i n t s  as t h e y  would 
seem t o  be of  c o n s i d e r a b l e  a s s i s t a n c e  in  e n a b l i n g  one t o  
a r r i v e  a t  a d i a g n o s i s .  I t  i s  a l s o  d e s i r e d  t o  r e p e a t  an 
o p i n io n  t h a t  has  a l r e a d y  b e en  e x p r e s s e d  t h a t  t h e  b o r d e r  l i n e  
be tw een  ' f u n c t i o n a l *  ana ' o r g a n i c '  d i s e a s e  i s  o f t e n  a lmost  
i n d i s t i n g u i s h a b l e ,  and t o  emphasize  t h e  f a c t  t h a t  f u n c t i o n a l  
n e rv o u s  d i s e a s e  s h o u ld  be d ia g n o s e d  o n ly  when e v e r y  p o s s i b i l i t y  
of  c o - e x i s t i n g  o r g a n i c  d i s e a s e  has  been  e x c lu d e d  and even t h e n  
t h e  d i a g n o s i s  sh o u ld  h o t  be r e g a r d e a  as f i n a l  b u t  s u b j e c t  t o  
c o n s t a n t  r e v i e w .  Cases have r e p e a t e d l y  been  encounte&ed 
w hich  p r e s e n t e d  w e l l  marked s i g n s  of n e u r a s t h e n i a  bu t  i n  
w hich  c o - e x i s t i n g  d i s e a s e s  s u c h  as e a r l y  t a b e s ,  d i s s e m in a t e d  
s c l e r o s i s ,  pulmonary t u b e r c u l o s i s ,  o r  n e p h r i t i s  had been  
o v e r l o o k e a ,  by r e - s u r v e y  b o a rd s  u n d e r  t h e  M i n i s t r y  o f  
p e n s i o n s .  The e x c l u s i o n  o f  any p o s s i b l e  u n a e r l y i n g  o r g a n i c  
b a s i s  i s  of  g r e a t  im p o r ta n c e  f ro m  t h e  p o i n t  o f  v iew of  
t r e a t m e n t  o f  f u n c t i o n a l  a i s e a s e s .  I t  i s  w e l l  known t h a t  
P s y c h o th e ra p y  y i e l d s  e x c e l l e n t  r e s u l t s  i n  t h e  a n x i e t y  
n e u r o s e s ,  and i t  would a p p e a r  t h a t  t h i s  l i n e  o f  t r e a t m e n t  
has  /
(101)
has  p a r t i a l l y  f a l l e n  i n t o  d i s r e p u t e  owing t o  i t s  a p p l i c a t i o n
t o  c a s e s  t h a t  ‘a re  i n  r e a l i t y  q u i t e  u n s u i t a b l e .
The case  o f  myokymia i n c l u d e d  i n  t h i s  group  i s  of  no
s p e c i a l  i n t e r e s t  ana t h e r e f o r e  i s  n o t  r e c o r d e d  i n  d e t a i l .
(54)
The c o n d i t i o n  i s  one o f  no p a t h o l o g i c a l  i m p o r t a n c e .
Cases o f  tlB s o - c a l l e d  'C . A . H . * syndfone  have been e n c o u n te re d
i n  l a r g o  numbers b u t  o n ly  one o r  two t y p i c a l  c a s e s  were
i n v e s t i g a t e d  s e r o l o g i c a l l y  as  lumbar  [ junc ture  a p p ea red  p e rh a p s
u n j u s t i f i a b l e .  The i n c l u s i o n  o f  s u c h  c a s e s  u n d e r  t h e  h e a a in g
of f u n c t i o n a l  n e rv o u s  a i s e a s e  i s  p e rh a p s  open t o  q u e s t i o n ,
(65)
as t h e  work of Haldane h a s  shovm t i i a t  the  c o n d i t i o n  i s  
r e a l l y  one of  anoxaemia p roduced  b y  s h a l lo w  b r e a t h i n g ,  
r e s u l t i n g  i n  t h e  r e s p i r a t o r y  c e n t r e  b e in g  s t a r v e d  o f  oxygen.
In  t h e  c o u rs e  of work aone f o r  t h e  C l i n i c a l  Uses of  Oxygen 
Committee o f  t h e  ‘M ed ica l  R e s e a r c h  C o u n c i l ,  I  t r e a t e d  one case  
o f  'D .A .E .  * w i t h  marked t a c h y c a r d i a  and t r e m o r ,  t h a t  had 
r e f u s e d  t o  y i e l d  t o  o t h e r  t r e a t m e n t ,  by 7 d a y s '  c o n t in u o u s  
a d m i n i s t r a t i o n  of  oxygen by  means o f  a H a l d a n e ' s  p o r t a b l e  
oxygen a p p a r a t u s .  The r e m i s s i o n  o f  symptoms e s p e c i a l l y  as 
r e g a r d s  t a c h y c a r d i a  and t r e m o r s  was marked ,  b u t * t h e  improvement 
was n o t  s u s t a i n e d  beyond a few days a f t e r  t r e a t m e n t  had c e a se d .  
O ther  o b s e r v e r s  h a v e ,  however ,  o b t a i n e d  b e t t e r  r e s u l t s .
(102)
(S) CASES OF CEREBRAL NSOPLASM:-
S ix  c a s e s  were examined i n  t h i s  g ro u p .  A l l  were
n e g a t i v e  t o  t h e  Wassermann r e a c t i o n .  I n  two c a s e s  t h e
c o l l o i d a l  g o ld  r e a c t i o n  was n e g a t i v e ,  and i n  t h e s e  c a s e s
t h e  c l i n i c a l  d i a g n o s i s  was c o n f i rm ed  by  t h e  p o s t  mortem
f i n n i n g s ,  one b e in g  a c a rc in o m a  of  t h e  c e r e b e l l u m ,  t h e  o t h e r
a c a rc in om a  of  t h e  c a l l o s o - m a r g i n a l  g y r u s .  I n  t h e  o t h e r
f o u r  o a se s  t h e r e  was a weak l u e t i c  r e a c t i o n  t o  t h e  c o l l o i d a l
go ld  t e s t ,  b u t  t h i s  r e a c t i o n  was much l e s s  d e f i n i t e l y  p o s i t i v e
t h a n  i n  c a s e s  o f  d i s s e m i n a t e d  s c l e r o s i s  o r  s y p h i l i t i c  i n f e c t i c o .
One o f  t h e  c a s e s  i n  t h i s  g ro u p  i s  of c o n s i d e r a b l e  i n t e r e s t
Case N o .162.  A.M.G. Aet 26 . Adm itted  b / l o / 2 0  c o m p la in in g  cf 
v e r y  s e v e r e  h e a d a c h e ,  v o m i t i n g  and a t t a c k s  o f  g i d d i n e s s .  The 
headache  was a lm os t  c o n s t a n t l y  p r e s e n t ,  n u l l  anu b o r i n g  i n  
c h a r a c t e r  anc. r e f e r r e d  c h i e f l y  t o  t h e  r i g h t  s i d e  o f  t h e  head .
He s t a t e d  t h a t  i t  f r e q u e n t l y  awakened him a f t e r  he had f a l l e n  
a s l e e p  and was becoming p r o g r e s s i v e l y  w o rs e .  I t  a i d  no t  
y i e l d  t o  t h e  a d m i n i s t r â t  ion  o f  a s p i r i n  or b r o m id e s .  The 
a t t a c k s  o f  v o m i t in g  o c c u r r e d  t h r e e  or  f o u r  t im e s  a day  and 
were unaccompanied by n a u s e a .  He a l s o  com pla ined  o f  g i d d i n e s s  
and s t a t e d  t h a t  on one o r  two o c c a s i o n s  he had f a l l e n  down and 
l o s t  c o n s c i o u s n e s s .  The p u p i l s  were e q u a l  and r e a c t e d  
n o r m a l l y .  The abdominal  r e f l e x e s  were p r e s e n t ,  t h e  knee  j e i k s  
s l i g h t l y  i n c r e a s e d ,  t h e  p l a n t a r  r e f l e x e s  f l e x o r .
FUNDI:- D r .W rig h t  Thomson r e p o r t e d  1 5 / l 0 / 2 0 .  O/S r i g h t  d i s c  
n o r m a l .  L e f t  d i s c  showed s w e l l i n g  o f  lo w er  h a l f  and d i s t i n c t  
p e r i v a s c u l a r  l i n e s  a lo ng  lower  a r t e r y  and v e i n .
WASSERMANN REACTION OF BLOOD NEGATIVE.
CEREBRO-SPINAL FLUID:- 3 0 / l 0 / 2 0 . F l u i d  c l e a r .  P r e s s u r e  f  +. C e l l  
count  2 p e r  c .m.m. A lcoho l  t e s t  gave a f a i n t  h a z e .  Ross 
Jones  and Nonne ApeIt  t e s t s  gave n e g a t i v e  r e s u l t s .
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
COLLOIDAL GOLD REACTION:- 1 2 2 1 0 0 0  0 0 0 0  (weak J i u e t i c )
The c l i n i c a l  p i c t u r e  i n  t h i s  c a se  s t r o n g l y  s u g g e s t e d  a 
d i a g n o s i s  of c e r e b r a l  neoplasm, and as  t h e  Wassermann r e a c t i o n  
i n / b l o o d  and s p i n a l  f l u i d  was n e g a t i v e ,  g l io m a  o r  sa rcom a appeared  
t o  be t h e  most p r o b a b l e  l e s i o n .  In  view of Head and F e a r n s i d e ' s  
o b s e r v a t i o n  t h a t  i n  a s i n g l e  s y p h i l i t i c  l e s i o n  of t h e  b r a i n  t h e  
Wassermann/
(105)
C.S.F:
Wasse2;i;iann r e a c t i o n  o f  th e  4»lo o d - may be n e g a t i v e ,  two i n j e c t i o n s  
o f  N e o - S a lv a r s a n  were a d m i n i s t e r e d  i n t r a v e n o u s l y ,  t h o u g h  l i t t l e  
r e s u l t  was hoped f o r .  T h is  t r e a t m e n t  was f o l l o w e d  by a 
com ple te  remjs s i o n  o f  t h e  s y n p t o . . s . The headache  c l e a r e d  up,  
t h e  v o m i t i n g  and g i d d i n e s s  c e a s e d  and D r .W righ t  Thomson 
r e p o r t e d  2 3 /1 1 /2 0  t h a t  t h e  s w e l l i n g  of  t h e  o p t i c  d i s c  had 
d i s a p p e a r e d .  L in e s  were  s t i l l  p r e s e n t  a lo n g  t h e  v e s s e l s  
b u t  t h e s e  he r e g a r d e d  as  l i k e l y  t o  be p e rm a n e n t .  N e o - s a lv a r s a n  
a d m i n i s t r a t i o n  was c o n t i n u e d  and t h e  c e r e b r o - s p i n a l  f l u i d  was 
s u b s e q u e n t l y  r e - e x a m i n e d ,  when t h e  c o l l o i d a l  g o ld  r e a c t i o n  was 
found  t o  be n e g a t i v e .  ho r e l a p s e  was o b se rv ed  and t h e  p a t i e n t  
on d i s c h a r g e  was i n s t r u c t e d  t o  r e p o r t  f o r  r e - e x a m i n a t i o n  shou ld  
any r e c u r r e n c e  of  symptoms be  n o t e d .
COlVwiENT:- T h is  c a se  i s  d i f f i c u l t  t o  e x p l a i n .  At t h e  t im e  
i t  was r e g a r d e a  as p r o b a b l y  s p e c i f i c  t h o u g h  t h i s  seemed c o n t r a ­
i n d i c a t e d  by t h e  n e g a t i v e  Wassermann r e a c t i o n ,  no rm al  p r o t e i n  
c o n t e n t ,  ana absence  o f  p l e o c y t o s i s .  I t  would now a p p e a r  t h a t  
t h e  q u e s t i o n  o f  e a r l y  d i s s e m i n a t e d  s c l e r o s i s  would have t o  be 
c o n s i d e r e d  as a p o s s i b l e  d i a g n o s i s  b u t  t h e  e x a c t  n a t u r e  of  
t h e  l e s i o n  must r em a in  d o u b t f u l .
(4 ) CASES OF EPILEPSY.
Seven c a s e s  f a l l  i n t o  t h i s  group and no f a c t s  o f  
s p e c i a l  s e r o l o g i c a l  i n t e r e s t  were o b s e r v e d .
F ive  of t h e s e  were c a s e s  o f  t r u e  e p i l G p s y .  One was a 
case  o f  H y s t e r o - e p i l e p s y .  One was a case  o f  J a c k s o n i a n  
E p i l e p s y .  Of t h e  f i v e  c a s e s  i n  w h ich  t h e  s e i z u r e s  were 
t y p i c a l l y  e p i l e p t i f o r m  i n  c h a r a c t e r ,  one gave a p o s i t i v e  
Wassermann r e a c t i o n  i n  t h e  b lo o d  and t h e  c e r e b r o - s p i n a l  
p i c t u r e  c o m p r i s e d : -  C e l l  c o u n t  2 p e r  c.m.m. No e x c e s s  of 
p r o t e i n :  a p o s i t i v e  Wassermann r e a c t i o n  and a s t r o n g l y  l u e t i c
r e a c t i o n  t o  c o l l o i d a l  g o l d .  Of t h e  r e m a in in g  4 c a s e s  t h e  
c e r e b r o - s p i n a l  f l u i d  p i c t u r e  was a n o r b a l  c e l l  c o u n t ,  a 
normal  p r o t e i n  c o n t e n t  and a n e g a t i v e  Wassermann r e a c t i o n :
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two gave a 'weak l u e t i c '  r e a c t i o n  t o  c o l l o i d a l  g o l d ,  and 
i n  t h e  o t h e r  two t h e  go ld  r e a c t i o n  was ' s u s p i c i o u s ' .
I n  t h e  c ase  of h y s t e r o - e p i l e p s y  t h e  Wassermann r e a c t i o n  
of t h e  b l o o a  was n e g a t i v e  and t h e  c e r e b r o - s p i n a l  f l u i d  
e x a m in a t io n  gave t h e  f o l l o w i n g  r e s u l t : -  C e l l  count  2 p e r  c,m.m. 
P r o t e i n  t e s t s  n e g a t i v e .  Wassermann r e a c t i o n  N e g a t i v e .  
C o l l o i d a l  go ld  r e a c t i o n  n e g a t i v e .
(5) MISCELLANEOUS NERVOUS CASES.
A s e r i e s  o f  c a s e s  o f  m i s c e l l a n e o u s  n e rv o u s  d i s e a s e s  
were i n v e s t i g a t e d  a l s o  by way o f  c o n t r o l ,  and some o f  t h e s e  
a r e  c o n s i d e r e d  i n  t h e  f o l l o w i n g  p a g e s ,  o n ly  c a s e s  r a i s i n g  
p o i n t s  of g e n e r a l  i n t e r e s t  h a v in g  b een  s e l e c t e d  f o r  t h i s  
p u r p o s e .
Two c a s e s  o c c u r r e d  a u r i n g  t h i s  r e s e a r c h  i n  w h ich  a
c l i n i c a l  d i a g n o s i s  o f  Motor Neurone d i s e a s e  (A n yo t rop h ic
L a t e r a l  S c l e r o s i s )  a p p e a re d  r e a s o n a b l e .  I n  view o f  t h e i r
s e r o l o g i c a l  r e a c t i o n s  t h e y  a re  q u o ted  h e r e .
Case 158.  W.H. Aet 50.  Adm it ted  2 6 / l o / 2 Q .  No d e f i n i t e
h i s t o r y  c o u ld  be o b t a i n e d  as  t o  t h e  o n se t  o f  h i s  i l l n e s s ,  bu t
he s t a t e s  t h a t  5 weeks ago on aw aken ing ,  he found  he was u n a b le  
t o  speak  above a w h i s p e r .  On a d m is s io n  p a t i e n t  was cyanosed  
and d y s p n o e i c .  The v o i c e  was w h i s p e r i n g  and a r t i c u l a t i o n  was 
d e f e c t i v e .  There  was d i f f i c u l t y  i n  s w a l lo w in g ,  t h e  t o n g u e  
when p r o t r u d e d  d e v i a t e d  t o  t h e  l e f t .  In  b o t h  hands  t h e r e  was 
f l a t t e n i n g  of  t h e  t h e n a r  and hypo t h e n a r  e m in e n c e s .  There  was 
marked l o s s  o f  power o f  t h e  r i g h t  arm and t h e  r i g h t  hand was 
h e l d  i n  a c l a w - l i k e  a t t i t u d e .  Weakness was a l s o  n o t e d  i n  t h e
l e f t  arm but  n o t  t o  so  marked a d e g r e e .  In  b o t h  arms almost
c o n s t a n t  f i b r i l l a r y  t r e m o r s  were  o b s e r v e d .  The knee  j e r k s  
were g r e a t l y  i n c r e a s e d ,  t h e  r i g h t  p l a n t a r  r e f l e x  was e x t e n s o r ,  
t h e  l e f t  d o u b t f u l .  L a ry n g o sc o p ic  e x a m in a t io n  showed a 
g e n e r a l i z e d /
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p a r e s i s  o f  t h e  l a r y n g e a l  m u s c l e s ,  t h e  a b d u c t o r s  o f  t h e  cord 
b e in g  c h i e f l y  a f f e c t e d .  No a b n o r m a l i t y  was d e t e c t e d  i n  t h e  
s e n s o r y  n e u r o n e .  The p a t i e n t ' s  m e n ta l  c o n d i t i o n  was n o t  c l e a r  
and no c o h e r e n t  h i s t o r y  c o u ld  be o b t a i n e d  bu t  i n  v iew  of  t h e  
p a r e s i s  o f  t h e  l e g s  w i t h  t h e  e v id e n c e  of p y r a m id a l  i n v o lv e m e n t , 
t h e  olci s t a n d i n g  p r o g r e s s i v e  m u s c u la r  a t r o p h y  o f  t h e  hands  and 
t h e  symptoms s u g g e s t i v e  o f  b u l b a r  p a l s y  of  r a p i d  o n s e t ,  a 
p r o v i s i o n a l  d i a g n o s i s  o f  am yo t ro p h ic  l a t e r a l  s c l e r o s i s  was made.
CEREBRO-SPINAL FLUID:- 2 G / Ï 0 / 2 0 .  F l u i d  c l e a r .  P r e s s u r e  norm al .  
S l i g h t  b lo o d  c o n t a m i n a t i o n .  a l c o h o l  t e s t  Ross Jo n e s  and 
Nonne ApeIt  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  o f  C .S .F .  n e g a t i v e ,  (done t w i c e ) .
C o l l o i d a l  golo r e a c t i o n  " 1 2 2 2 1  0 0 0 0 0  0 ( l u e t i c  r e a c t i o n )
Wassermann r e a c t i o n  of  b lo o d  p o s i t i v e .
I n  view o f  t h e  a c u t e  b u l b a r  symptoms ( d y s a r t h r i a ,  d y spn o ea ,  
d y s p h a g ia  and s l i g h t  l e f t  f a c i a l  p a l s y  w i t h  p a r e s i s  of  v o c a l  co rds )  
combined w i t h  a p o s i t i v e  Wassermann r e a c t i o n ,  t r e a t m e n t  was 
commenced a t  once w i t h  m erc u ry ,  i o u i d e ,  and n o v a r s e n o h i l l o n .
Rapid  c l i n i c a l  improvement was n o t e d .  Speech became p r a c t i c a l l y  
n o rm a l ,  t h e  p a t i e n t  s t a t e d  t h a t  he no l o n g e r  e x p e r i e n c e d  d i f f i c u l t y  
i n  sw a l lo w in g  ana t h e  motor  power of  t h e  l e g s  was much impgpoved. 
U n f o r t u n a t e l y  he was t r a n s f e r r e d  t o  a n o t h e r  h o s p i t a l  b e f o r e  t r e a t -  
rinent was com ple ted  and when he had r e c e i v e d  o n ly  7 i n j e c t i o n s  of 
0 .45  g m .N o v a r s e n o h i l l o n .  On u i s c h a r g e  h i s  s e r o l o g i c a l  r e a c t i o n s  
were  as  f o l l o w s : -
Wassarmann r e a c t i o n  of  b lo od  weak p o s i t i v e .
C e r e b r o - s p i n a l  f l u i d . C l e a r ,  p r e s s u r e  n o r m a l .  C e l l  count  14.  
P r o t e i n  t e s t s  as  b e f o r e .
Wassermann r e a c t i o n  o f  C .S .F .  n e g a t i v e .
C o l l o i a a l  gold  r e a c t i o n  " 0 0 1 1 1 0 0 0 0 0 0 .
COMMENT:- In  t h i s  c ase  t h e  Wassermann r e a c t i o n  a lo n e  e s t a b l i s h e d  
t h e  a e t i o l o g l c a l  b a s i s  and e n a b le d  t r e a t m e n t  t o  be u n d e r t a k e n  
ana s u c h  t r e a t m e n t  p ro d u c e d  r a p i d  improvement o f  symptoms t h a t  
were t h r e a t e n i n g  l i f e .  ^
A CASE OF AMYOTROPHIC LATERAL SCLEROSIS WITH A POSITIVE WASSERMANN 
REACTION IN THS BLOOD AND IN WHICH THE CEREBRO-SPINAL FLUID PICTBRE 
COMPRISED A NORMAL CELL COUNT, A NORMAL PROTEIN CONTENT, A POSITIVE 
WASSERMANN REACTION AND A PARETIC REACTION TO COLLOIDAL GOLD.
Case NO.63. Mrs F .C .  a e t  38.  Adm itted  2 7 / 4 /2 0  c o m p la in in g  of  
l o s s  of power of  arms and weakness  ana s t i f f n e s s  o f  l e g s  o f  
s e v e r a l  y e a r s '  a u r a t i o n .  On a d m is s io n  b o t h  arms and fo rea rm s  
f l a c c i a  and g r e a t l y  a t r o p h i e d .  There  was com ple te  w r i s t  d rop  
and ' marked a t r o p h y  o f  t h e  m usc les  o f  b o t h  hands  e s p e c i a l l y  
n o t i c e a b l e  in  t h e  case  o f  t h e  t h e n a r  and h y p o th e n a r  eminences 
and l u m b r i c a l e s .  The d e l t o i d s ,  p e c t o r a l s ,  t r a p e z e i ,  rhomboid,  
a n d /
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and s c a p u l a r  m usc le s  were  a l s o  m arked ly  a t r o p h i e d .  Thé s t e r n o -  
rnas to id  m u sc le s  had a p p a r e n t l y  e s c a p e d .  Both  l e g s  were v e r y  
s p a s t i c ,  t h e  knee  j e r k s  were g r e a t l y  i n c r e a s e d ,  p a t e l l a r  and ank le  
c lo n u s  was s u s t a i n e d  on b o t h  s i d e s  and t h e  p l a n t a r  r e f l e x e s  were 
s t r o n g l y  e x t e n s o r .  The abdom inal  r e f l e x e s  were a b s e n t .  There 
was no ny s ta g m u s ,  s t r a b i s m u s  o r  d i p l o p i a .  No a b n o r m a l i t y  was 
d e t e c t e d  i n  t h e  s e n s o r y  n e u r o n e .  There  was no e v id e n c e  of  
invo lvem en t  o f  t h e  c r a n i a l  n e r v e s . The f u n d i  were n o r m a l .  
Wassermann r e a c t i o n  o f  b lo o d  p o s i t i v e .
CSREBRO-SPIN'h FLUID:- k l u i u  c l e a r ,  p r e s s u r e  n o r m a l .  C e l l
count  2 p e r  c .m.m. Ross Jones  and Nonne A pe l t  t e s t s  n e g a t i v e ,  
Wassermann r e a c t i o n  of  C .S . F .  p o s i t i v e .
C o l l o i d a l  gold  r e a c t i o n : -  2 5 5 5 5 6 2 2 1 0 0  ( p a r e t i c )
The p a t i e n t  l e f t  h o s p i t a l  and  r e f u s e d  a n t i s p e c i f i c  t r e a t m e n t .  .
COMT-TENT:- In  view o f  t h e  p o s i t i v e  Wassermann r e a c t i o n  and p a r e t i c  
c o l l o i d a l  go ld  c u r v e ,  i t  i s  s u r p r i s i n g  t h a t  t h e  c e l l  count  should  
be n o rm al  and t h e  p r o t e i n  c o n t e n t  n o t  i n c r e a s e d .  I t  i s  somewhat 
r e m a rk a b le  t h a t  the- o n ly  two c a s e s  e n c o u n t e r e d  i n  t h i s  i n v e s t i g a -  
: t i o n  w hich  c l i n i c a l l y  s i m u l a t e d  am y o t ro p h ic  l a t e r a l  s c l e r o s i s  
s h o u ld  b o t h  have y i e l d e d  p o s i t i v e  Wassermann r e a c t i o n s .  Beevor,  
B a t t e n  ana Gordon E o l m e s ' ^ G )  s t a t e  t h a t  t h e  a e t i o l o g y  o f  t h i s  
d i s e a s e  i s  unknown, t h a t  t h e  a t r o p h y  i s  o f t e n  a t t r i b u t a b l e  t o  a 
blow, ( t h e  s i g n i f i c a n c e  of  su c h  a h i s t o r y  i n  c a s e s  of s p e c i f i c  
i n f e c t i o n  h a s  a l r e a d y  been  r e f e r r e d  t o )  and t h a t  l e a d (57) and 
s y p h i l i s ( 5 i )  may prociuce t h e  c o n d i t i o n .  The c a se  quoted
above (No.158) would a p p e a r  t o  s u p p o r t  t h i s  l a t t e r  s t a t e m e n t , as 
n o t  o n ly  was t  lie r e  a. p o s i t i v e  Wassermann r e a c t i o n  i n  t h e  b lo o d ,  
b u t  t h e  a d m i n i s t r a t i o n  of n e o s a l v a r s a n  p roduced  a lm ost  immediate  
c l i n i c a l  im provem ent .
A CASE OF PARKINSON'S DISEASE IN WEIGH THERE WAS A LUETIC REACTD N 
TO COLLOIDAL GOLD (hüD A NEGATIVE WASSERlvlANN REACTION IN THE CEREBRO- 
SPINAL FLUID;-
Case 164. E .P .  Aet 50 .  Admitted c O /lo /2 0  c o m p la in in g  of 
t r e m o r s  of a rm s , heaa  and l e g s .  The t r e m o r  f i r s t  commenced 
i n  t h e  r i g h t  arm w hich  he s t a t e s  became s t i f f  ana weak.
CONDITION ON ADMISSION:- There  was r h y t i i a i i c a l  t r e m o r  o f  arms,  
l e g s  and h e a d .  The t r e m o r  i n  t h e  hands  was compound, was 
i n c r e a s e d  by e x c i t e m e n t ,  c o u la  be t a m p o r a r i l y  a r r e s t e d  by 
v o l u n t a r y  e f f o r t  and c e a se d  d u r i n g  s l e e p .  The a f f e c t e d  l imb was 
weak b u t  n o t  m ark e d ly  r i g i d .  There  was v e r y  l i t t l e  e m o t io n a l  
p l a y  o f  t h e  f e a t u r e s .  The s p e e c h  was s low ana d i s t i n c t .  There 
was no s u g g e s t i o n  o f  t h e  P a r k i n s o n i a n  g a i t .  The p u p i l s  
r e a c t e d  n o r m a l l y ,  t h e  abdom inal  r e f l e x e s  were p r e s e n t ,  
t h e  knee j e r k s  n o r m a l ,  t h e  p l a n t a r  r e f l e x e s  f l e x o r ,  
w e l l /
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W ell  marked t h i c k e n i n g  o f  t h e  a c c e s s i b l e  a r t e r i e s  was n o t e d .
CEREBRO-SPINAL FLUID;- C l e a r .  C e l l  count  1 .  No e x c e s s  of 
p r o t e i n .  Wassermann r e a c t i o n  C . S . F .  n e g a t i v e .
C o l l o i d a l  g o la  r e a c t i o n : -  1 2 3 3 2 2 0  0 0 0 0  ( s t r o n g  l u e t i c )
S e v e r a l  c a s e s  of  c e r e b r o - s p i n a l  m e n i n g i t i s  were i n v e s t i g a t e d
more e s p e c i a l l y  w i t h  a view t o  a s c e r t a i n i n g  t h e  v a lu e  o f  L a n g e ' s
t e s t  i n  su c h  d i s e a s e s .  I t  h a s  a l r e a d y  been  s t a t e d  (p .  24  )
t h a t  t h e r e  i s  doubt  as t o  t h e  a c t u a l  v a lu e  of  t h e  s o - c a l l e d
m e n i n g i t i s  cu rve  i n  t h e  c o l l o i d a l  g o ld  r e a c t i o n .  Cases have
been  e n c o u n te r e d  i n  w h ich ,  i n  t h e  p r e s e n c e  o f  a s l i g h t  b lo o d
c o n ta m i n a t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d ,  a m e n i n g i t i s  curve
was o b t a i n e d  a l t h o u g h  c l i n i c a l l y  t h e r e  was no r e a s o n  t o  s u s p e c t
m e n i n g i t i s .  The f o l l o w i n g  c a s e  i s  qu o ted  as  an example o f  a
t y p i c a l  c e r e b r o - s p i n a l  f l u i d  p i c t u r e  o f  pneum ococca l  m e n i n g i t i s .
Case 32.  J.W. Admitted  2 8 / 3 / 2 0  s u f f e r i n g  from s e v e r e  headache  
and v o m i t i n g .  P a t i e n t  sem i-com at  ose ana u n a b le  t o  g ive  
d e f i n i t e  l i i s t o r y .  I l l n e s s  of 6 d a y s '  d u r a t i o n .  T em pera tu re  
on a d m is s io n  was 1 0 1 .4^F .  P u l s e  96 ,
NERVOUS SYSTEM:- P u p i l s  m o d e r a t e l y  d i l a t e d  and f i x e d .  No 
s p a s t i c i t y  o f  l im b s ,  no r e t r a c t i o n  o f  n e c k .  P l a n t a r  r e f l e x e s  
f l e x o r .  R igh t  knee j e r k  a b s e n t ,  l e f t  knee a n k y lo s e d .  No 
t e n d e r n e s s  o v e r  s p i n e .  LUNGS:- D u lness  t o  p e r c u s s i o n  a t  
a p i c e s  and a l s o  a t  l e f t  b a se  w i t h  s u b c r e p i t a n t  r ^ l e s .
CEREBRO-SPINAL FLUID ON ADMISSION:- P r e s s u r e  + ,  F l u i d  of  
y e l l o w i s h  t i n g e .  C e l l  count  256 p e r  c .m.m. Ross Jon es  
t e s t  + + .  Nonne A pel t  t e s t  + A lc o h o l  t e s t  f  f ,
Wassermann r e a c t i o n  C . S . F .  s u s p i c i o u s .
C o l l o i d a l  go ld  r e a c t i o n  0 0 0 0 1 2 2 I I O O  ( m e n i n g i t i c  
r e a c t i o n )
M i c r o s c o p i c a l  e x a m in a t io n  o f  s t a i n e d  f i l m s  showed t h e  p r e s e n c e  cf 
gram p o s i t i v e  e n c a p s u l a t e d  d i p l o c o c c i .
The p a t i e n t  d i e d  36 h o u r s  a f t e r  a d m i s s io n .  Pos t  mortem 
e x a m i n a t i o n /
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e x a m in a t io n  showed f i b r o s i s  o f  b o t h  a p i c e s  and t u b e r c u l o u s  
m e n i n g i t i s  o f  b ase  o f  b r a i n .  C u l t u r e s  gave g row th  o f  
p neum ococc i .
The m e n i n g i t i c  r e a c t i o n  t o  L a n g e ' s  t e s t ,  i n  a d d i t i o n  t o  
b e in g  u n r e l i a b l e ,  i s  o f  l i t t l e  v a l u e  t o  t h e  c l i n i c i a n  as  t h e
c y t o l o g i c a l ,  and b a c t e r i o l o g i c a l  e x a m in a t io n  o f  t h e  c e r e b r o ­
s p i n a l  f l u i d  i s  o f  much more d i a g n o s t i c  i m p o r t a n c e .
A somewhat anomalous c o l l o i d a l  g o ld  r e a d i n g  was o b ta in e d  
i n  a c a se  d ia g n o s e d  by D r . C r o c k e t t ,  B r idge  o f  Weir  S a n a to r iu m ,  
as c e r e b r a l  a b s c e s s .  E x a m in a t io n  o f  t h e  s p i n a l  f l u i d  o f  
t h i s  c a se  gave t h e  f o l l o w i n g  r e s u l t s
C e l l  count  71 p e r  c .m.m. Ross J o n e s ,  Nonne A pe l t  and A lco ho l  
t e s t s  a l l  + + .  Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  g o ld  r e a c t i o n  0 0 0 1 2 2 2 1 0 0 0  .
I n  c a s e s  o f  t r a n s i e n t  t o x i c  meningisnius t h e  c o l l o i d a l  
go ld  r e a c t i o n  was n e g a t i v e .
LETHATGIC ENCEPHALITIS. The s e r o l o g i c a l  s t u d y  o f  t h i s  d i s e a ^
i s  o f  i n t e r e s t  as t h e  work o f  Loewe and S t r a u s s  ^^^^has shown
t h a t  t h e  c e r e b r o - s p i n a l  f l u i d  i s  i n f e c t i v e  t o  r a b b i t s  and t h e y
c l a i m  t o  have i s o l a t e d  g l o b u l a r  b o d i e s  w i t h  Brownian movement,
A CASE OF LETHARGIC ENCEPHALITIS WITH A REPORT ON THE CEREBRO­
SPINAL FLUID^ICTURE.
Case N o .9 4 .  N.H. Aet 30 .  T h is  p a t i e n t  was a n u r s e  i n  
c h a rg e  o f  c a s e s  o f  l e t h a r g i c  e n c e p h a l i t i s .  She was a d m i t te d  
t o  h o s p i t a l  9 / 6/ 2 0 .  The h i s t o r y  g iv e n  was t h a t  she t o o k  
i l l  4 / 6 /2 0  w i t h  v o m i t i n g ,  p a i n  i n  t h e  r i g h t  u p p e r  l imb and 
in s o m n ia .  On a d m is s io n  she  was s t u p o r o s e .  The g r i p  o f  b o t h  
arms was f e e b l e .  The r i g h t  abdom inal  r e f l e x  was a b s e n t ,  t h e  
l e f t  a c t i v e .  Both  knee j e r k s  were  a b s e n t .  There  was p a r e s i s  
o f  t h e  r i ^ ) i t  f a c i a l  n e r v e ,  a l s o  m odera te  p y r e x i a :  p u p i l s
e q u a l ,  medium, and r e a c t e d  n o r m a l l y .  On l l / s / 2 0  a p u r p u r i c  
e r u p t i o n /
(109)
e r u p t i o n  of  g e n e r a l i z e d  d i s t r i b u t i o n  a p p e a r e d .  FUNDI. •'
O/E C o n g e s t io n  Of l e f t  d i s c ,  f u A  o t h e r w i s e  n o r m a l .
P a t i e n t  c o m p la ined  of s l i g h t  d i f f i c u l t y  i n  sw a l lo w in g  
and i n  p r o t r u d i n g  t h e  t o n g u e .  S l i g h t  nys tagmus n o t e d .
1 4 / 6 /2 0  r i g i d i t y  d e v e lo p ed  i n  b o t h  u p p e r  l i m b s .  Power 
o f  o p en in g  t h e  eyes  was p r a c t i c a l l y  l o s t .  Nystagmus 
was w e l l  marked ana h i c c o u g h  d e v e l o p e d .  B r e a t h i n g  
t h r e a t e n e a  t o  s t o p .  C o n t in u o u s  oxygen was a d m i n i s t e r e d .
On 15 / 6 /2 0  h y p e r p y r e x i a  d e v e lo p e d  and t h e  f o l l o w i n g  day  
s t u p o r  s e t  i n .  On 1 7 / 6 /2 0  t h e r e  were w i d e ly  d i s t r i b u t e d  
m u sc u la r  t w i t c h i n g s  ana 43 h o u r s  l a t e r  t h e  p a t i e n t  d i e d .
The c e r e b r o - s p i n a l  f l u i d  p i c t u r e  1 0 / 6 /2 0  was as  f o l l o w s  
F l u i d  C l e a r .  P r e s s u r e  + f .  C e l l  count  B p e r  c .m.m. 
t y p e  o f  c e l l  s m a l l  l y m p h o c y te s .  P r o t e i n  t e s t s : -  Boss 
Jon e s  t e s t  +.  Nonne A p e l t  t e s t  Phase  I  f .
" I I  N e g a t i v e .
/ÜLcohol t e s t  + .
Wassermann r e a c t i o n  o f  C .S .F .  N e g a t i v e .  C o l l o i d a l  go ld  
r e a c t i o n  1 1 2 2 1 1 0 0 0 0 0  ( L u e t i c )
Wassermann r e a c t i o n  o f  b lood  n e g a t i v e .
Dark ground i l l u m i n a t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  y i e l d e d  
no r e s u l t .  C u l t u r e  showed no g row th  a f t e r  72 h o u r s  a t  37®C. 
(Agar and g lu c o s e  b r o t h ) .
COMMENT:- I n  view o f  t h e  c l i n i c a l  s i g n s  o f  a c u t e  i n f e c t i o n  
o f  t h e  c e n t r a l  n e rv o u s  s y s te m  t h e  no rm al  c e l l  count  i s  
s u r p r i s i n g .  An i n c r e a s e  i n  p r o t e i n  c o n te n t  and a l u e t i c  
r e a c t i o n  t o  c o l l o i d a l  g o ld  a re  t h e  o n ly  a b n o r m a l i t i e s  d e t e o t -  
, :ed  i n  t h e  c e r e b r o - s p i n a l  f l u i d .
That c o l l o i d a l  g o ld  r e a c t i o n  i n  l e t h a r g i c  e n c e p h a l i t i s  
i s  n o t  i n v a r i a b l y  p o s i t i v e  t h e  f o l l o w i n g  c a s e s  w i l l  show.
Case 4 1 .  A.L. Aet 31 .  Adm it ted  8 / 4 /2 0  c o m p la in in g  of  
s e v e r e  headache  of  4 a a y s '  d u r a t i o n .  On a d m is s io n  t h e  knee 
j e r k s  were n o rm a l ,  t h e  p l a n t a r  r e f l e x e s  f l e x o r .  P u p i l s  
medium e q u a l  and a c t i v e .  S l i g h t  d ro o p in g  o f  e y e l i d s  was 
n o t e d  e s p e c i a l l y  on t h e  l e f t  s i d e .  There  were  f i n e  t r e m o r s  
o f  t h e  e x te n d e d  h a n d s .  O p t i c  f u n d i  were n o r m a l .  Homonymous 
d i p l o p i a  e l i c i t e d  on l o o k i n g  upwards and t o  t h e  l e f t .  No
o bv io u s  s t r a b i s m u s  w i t h  eyes  a t  r e s t .  No n y s ta g m u s .  On
12 / 4 /2 0  marked l a s s i t u d e  d e v e lo p e d  and p t o s i s ,  myosis  and 
p h o to p h o b ia  were n o t e d .  The f o l l o w i n g  day t h e  p a t i e n t  
became s t u p o r o s e ,  i n c o n t i n e n c e  o f  u r i n e  s e t  i n  and t a c h e  
c é r é b r a l e  was e l i c i t e d .  The t e m p e r a t u r e  t h r o u g h o u t  had 
v a r i e d  f rom  lOO^F. t o  102°F .  On 2 0 / 4 / 2 0  she  was t r a n s f e r r -  
:ed t o  a Fev e r  H o s p i t a l  w i t h  a  d i a g n o s i s  o f  l é t h a r g i e  
e n c e p h a l i t i s .  5 / 5 /2 0  p a t i e n t  d i e d .
CEREBRO/
(110)
CEREBRO-SPINAL FLUID PICTURE:- 1 2 / 4 / 2 0 .  F l u i d  c l e a r ,  
p r e s s u r e  4 4 . C e l l  coun t  11 p e r  c .m.m. Sm all  
lym phocy tes  and 2 e n d o t h e l i a l s .
A l l  p r o t e i n  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  n e g a t i v e .
C o l l o i d a l  go ld  r e a c t i o n  n e g a t i v e .
I n  f i v e  c a s e s  o f  c o n v a l e s c e n t  l e t h a r g i c  e n c e p h a l i t i s
t h e  c o l l o i d a l  go ld  r e a c t i o n  o f  t h e  c e r e b r o - s p i n a l  f l u i d  was
examined w i t h  n e g a t i v e  r e s u l t s .
The two c a s e s  c i t e d  above would a p p e a r  t o  i n d i c a t e  t h a t
t h e  c e r e b r o - s p i n a l  f l u i d  p i c t u r e  i n  t h i s  d i s e a s e  i s  v a r i a b l e ,
and i t  may be o b se rv ed  t h a t  t h e s e  d i s c r e p a n c i e s  a r e  n o t
s u r p r i s i n g  as t h e  d i s e a s e  i s  as y e t  i n  many c a s e s  h a r d l y  a
c l i n i c a l  e n t i t y .
A CASE OF EXOPTHAUMIC GOITRE WITH A POSITIVE WASSERMANN 
REACTION IN WHICH INTRAVENOUS INJECTIONS OF NOVARSSNOBILLON
PRODUCED GREAT CLINICAL IMPROVEMENT.
Case N o .138 .  J .G .  Aet 23 .  A dm it ted  2 l / o / 2 0  c o m p la in in g  
of  p a l p i t a t i o n  and s w e l l i n g  of n e c k .
H i s t o r y  o f  o n s e t : -  P a t i e n t  s e r v e d  fo ru  3 y e a r s  i n  t h e  Army 
and was d i s c h a r g e d  i n  1917 .  I n  F ra n ce  he s u f f e r e d  f ro m  an 
a t t a c k  of  T ren ch  F e v e r  i n  1915 and was g a s se d  i n  1916. He 
s t a t e s  t h a t  i n  J u l y  1916 a f t e r  a 3 d a y s '  bombardment he 
wakened up w i t h  a s w e l l i n g  i n  h i s  n e c k .  He r e p o r t e d  s i c k  and 
was s e n t  down t h e  l i n e .  S ix  months l a t e r  he n o te d  
p r o t u b e r a n c e  o f  h i s  e y e s .  On a d m is s io n  t h e r e  was considerabUe 
e n la rg e m e n t  o f  t h e  t h y r o i d  g la n d  -  t h e  s w e l l i n g  was more 
n o t i c e a b l e  on t h e  r i g h t  s i d e  t h a n  on t h e  l e f t  and was p u l s  a t -  
: i l e  i n  c h a r a c t e r .  There  v/as marked e x o p th a lm s s ,  S t e l l w a g ' s ,  
Von G r a f e ' s and Moebius '  S ig n s  were  p r e s e n t .  There were 
f i n e  t r e m o r s  o f  t h e  o u t s t r e t c h e d  a rm a .  P u l s e  r a t e  140 .  No 
o t h e r  a b n o r m a l i t y  was d e t e c t e d  i n  t h e  Nervous System and t h e  
o t h e r  sys tem s  were a p p a r e n t l y  n o r m a l .
The c ase  was t r e a t e d  w i t h  sodium p h o sp h a te  and w eek ly  
a p p l i c a t i o n  of  & ,ray ; s . A c e r t a i n  amount o f  improvement was
n o te d  bu t  X - ray  t r e a t m e n t  had t o  be d i s c o n t i n u e d  on a cc o u n t  of  
d e r m a t i t i s  and t h e  p a t i e n t  was d i s c h a r g e d .
CEREBRO-SPINAL FLUID:- 2 9 / 9 / 2 0 .  F l u i d  c l e a r .  C e l l  count  60 
p e r /
( I l l )
p e r  c .m.m. A lc o h o l  t e s t  f a i n t l y  4 . O ther  p r o t e i n  t e s t s  
n e g a t i v e .  Wassermann r e a c t i o n  C . S .F .  weak p o s i t i v e .
C o l l o i d a l  go ld  r e a c t i o n : -  0 1 1 1 0 0 0 0 0 0 0  (weak l u e t i c )
The c ase  was r e a d m i t t e d  I O / 1 / 8 I  when he was p l a c e d  on 
a n t i - s p e c i f i c  t r e a t m e n t .  Three  i n j e c t i o n s  of  N o v a r s e n o h i l l o n  
( 0 . 2  gm. 0 .4 5  gm. 0 .4 5  gm.) a t  6 day  i n t e r v a l s  p roduced  g r e a t  
c l i n i c a l  im provem ent . The exoph tha lm os  was v i s i b l y  r e d u c e d ,  
t h e  p u l s e  r a t e  f e l l  t o  100.  The most n o t i c e a b l e  a l t e r a t i o n  
was t h e  d i m i n u t io n  i n  s i z e  of  t h e  t h y r o i d  g l a n d .  T rea tm en t  
i s  b e in g  c o n t i n u e d .
COMMENT:- A t t e n t i o n  i s  c a l l e d  i n  t h e  f i r s t  p l a c e  t o  t h e  h i s t o r y
o f  sudden o n s e t ,  o f  exoph tha lm os  and t b t o i d  en la rg em en t
'  (61)
f o l l o w i n g  on e m o t io n a l  t r a u i a a .  P f e i f f e r  r e c o r d s  t h r e e
c a s e s  o f  a c u t e  Graves  d i s e a s e  i n  w h ic h  t h e  c a u s a l  e m o t io n ,
w h ich  was i n s u f f i c i e n t  by i t s e l f  t o  p ro d uce  a perm anent
a n a t o m i c a l  change ,  was accompanied by an i m p o r t a n t  f a c t o r ,
v i z : -  A c t iv e  s y p h i l i t i c  i n f e c t i o n .  As t h e s e  t h r e e  c a s e s  were
t h e  on ly  examples  o f  s o - c a l l e d  e m p t i o n a l  e x o p h th a lm ic  g o i t r e
w hich  he had met w i t h  d u r i n g  18 m o n th s ' o b s e r v a t i o n  o f
s e v e r a l  h undred  c a s e s  o f  commotion,  P f e i f f e r  i s  con v inced
t i i a t  e v e r y  c a se  o f  e x o p h th a lm ic  g o i t r e  o f  s o - c a l l e d  e m o t io n a l
o r i g i n  o c c u r s  on a s y p h i l i t i c  s o i l .
The f a v o u r a b l e  r e a c t i o n  t o  a r s e n i c  of c a s e s  o f  t h i s
(62)
d i s e a s e  i s  a d m i t t e d  by many w r i t e r s  , t h e  c o u rs e  o f  t h e
d i s e a s e  c l i n i c a l l y  i s  one o f  e x a c e r b a t i o n s  and r e m i s s i o n s .
The b lo o d  changes  i n  e x o p h th a lm ic  g o i t r e  have r e c e n t l y  been
(65)
i n v e s t i g a t e d  by Blank i n  a s e r i e s  o f  c a s e s .  He found  
e v id e n ce  o f  p o i k i l o c y t o s i s  i n  3 0 /  of  c a s e s  of  h y p e r t i f r o id i s i n ,  
a no rm al  haem oglob in  c o n te n t  in  2 8 /  o f  c a s e s ,  i n  5 0 /  
p o l y c h r o m a s i a /
(112)
p o ly c h r o m a s ia  and i n  5 0 /  -  7 5 /  p u n c t a t e  b a s o p h i l i a .  I n
a d d i t i o n  a t t e n t i o n  i s  drawn t o  t h e  f a c t  t i n t  i n  t h i s  d i s e a s e
a i p l o p i a  o c c u r s  and t h a t  t l i i s  o c c a s i o n a l l y  may go on t o
(64)
e x t e r n a l  o c u l a r  p a l s y .  One of  t h e  c a r d i n a l  eye s i g n s
(Moebius* S ign)  would a p p e a r  t o  be due t o  w eakness  o f  t h e
i n t e r n a l  r e c t i  m u s c l e s .  I t  i s  o f  i n t e r e s t  t o  n o t e  t m t  i n
t h e  c o u rs e  of t h i s  i n v e s t i g a t i o n  exoph tha lm os  h as  r e p e a t e d l y
been  o b se rv ed  i n  p e n s i o n e r  p a t i e n t s  s u f f e r i n g  f ro m  t a b e s .
Much a t t e n t i o n  has  r e c e n t l y  been  d e v o te d  t o  t h e  p a r t
p l a y e d  by s y p h i l i s  i n  p r o d u c i n g  l e s i o n s  o f  t h e  e n d o c r in e
(65)
g l a n d s .  Schulman em p h a s ize s  t h e  f a c t  t h a t  t h e s e  g lan d s
by r e a s o n  of t h e i r  v a s c u l a r i t y  a re  e s p e c i a l l y  l i a b l e  t o
s p i r o c h a e t a l  i n f e c t i o n ;  ana  t h e  s p i r o c h a e t a  p a l l i d a  has
( 6 6 )
been  d e m o n s t r a t e d  i n  them  by J a c q u e t  and S e z a r y .
Presum ab ly  t h e  s p i r o c h a e t a l  i n f e c t i o n  of  t h e  t h y r o i d
g land  may g ive  r i s e  t o  p e r v e r s i o n  o f  t h e  no rm al  s e c r e t i o n
r e s u l t i n g  i n  t h e  symptoms and s i g n s  o f  G r a v e ' s  d i s e a s e  and
i t  would a p p ea r  p r o b a b le  t h a t  i n  c a s e s  o f  t h i s  a i s e a s e  vdiich
do n o t  occu r  on a s y p h i l i t i c  s o i l  we may be d e a l i n g  w i t h  an
i n f e c t i o n  of t h e  t h y r o i d  g la n a  -  t h e  n a t u r e  o f  su c h  an
i n f e c t i o n  i s  unknown b u t  i t  may p o s s i b l y  be o f  a s p i r o c h a e t a l
n a t u r e  -  Ho work on t h i s  s u b j e c t  h a s ,  how ever ,  been  p u b l i s h e d ,
A CASE OF PERNICIOUS AlhtEMIA WHICH, WHILE UNDER OBSERVATION, 
DEVELOPED SIGNS OF COMBINED SCLEROSIS.
Case No.211.  W .I .  A dm it ted  4 / t / 2 1 .  On ad m iss io n  p a t i e n t  
was weak and e m a c ia te d  w i t h  a d i s t i n c t  l e m o n - t i n g i n g  o f  t h e
s k i n /
(115)
s k i n .  The t e e t h  were  d e f e c t i v e  ana t h e r e  was a w e l l - m a r k e d
g l o s s i t i s .  E x am in a t io n  o f  t h e  b lo o d  y i e l d e d  t h e  f o l l o w i n g  
r e s u l t
Reds 1 , 6 2 0 ,0 0 0
W hites  7 ,8 0 0
EB. 4 0 /
Colour  In ae x  1 . 2 5 .
Blood f i l m s  showed d e f i n i t e  m e g a l o c y t o s i s  w i t h  
r e l a t i v e l y  deep s t a i n i n g .  ' N u c l e a t e d  r e d s  were d e t e c t e d  
ana t h e r e  was w e l l  marked p o l y c h r o m a t o p h i l i a .  The p a t i e n t  
was p l a c e d  on a n t i s t r e p t o c o c c i c  serum and l a t e r  on a r s e n i c  
and f o r  a t im e  h i s  c o n d i t i o n  a p p e a re a  t o  im p ro v e .  He 
s u b s e q u e n t l y  com pla ined  of  i n c r e a s i n g  w eakness  o f  h i s  l e g s ,  
t h e  knee  j e r k s  were  n o t e d  t o  be a b s e n t  and t h e  p l a n t a r  
r e f l e x e s  d e f i n i t e l y  e x t e n s o r  I n  c h a r a c t e r .  He d i e d  o f  
syncope 1 5 / 2 / 2 1 .
CEREBRO-SPINAL FLUID:- 4 / 2 / 2 1 .  F l u i d  c l e a r .  P r e s s u r e  
.normal .  C e l l  count  1 . Wassermann r e a c t i o n  C .S .F .  N e g a t iv e :
” ” b lo o d  n e g a t i v e .
C o l l o i d a l  g o la  r e a c t i o n  n e g a t i v e .
COMidENT:- T h is  c ase  i s  o f  i n t e r e s t  i n  t h a t  t h e r e  was c l i n i c a l  
e v id e n c e  of  s p i n a l  s c l e r o s i s .  R e d w o o d ( G 7 )  r e p o r t s  a c a se  of 
p e r n i c i o u s  anaemia i n  w h ich  n e rv o u s  symptoms e v e n t u a t i n g  i n  
combinea s c l e r o s i s  p re c e d e d  t h e  a p p ea ra n c e  of  marked anaem ia .  
MacCallum (63) s t a t e s  ' a n o t h e r  l e s i o n  c h a r a c t e r i s t i c  of 
p e r n i c i o u s  anaemia i s  fo u n d  i n  t h e  w h i t e  m a t t e r  o f  t h e  s p i n a l  
c o rd .  E s p e c i a l l y  i n  t h e  p o s t e r i o r  t r a c t s  t h e r e  o c cu r  f o c a l  
a r e a s  o f  d e g e n e r a t i o n  o f  t h e  n e rv e  f i b r e s  and n e u r o g l i a l  
s c a r r i n g  w h ich ,  by i n t e r r u p t i n g  t h e s e  t r a c t s  p roduce  i r r e g u l a r  
a s c e n d in g  s e c o n d a r y  d e g e n e r a t i o n s .  T hese ,  d e s c r i b e d  by 
L ic h th e im ,  M inn ieh ,  Nonne, M i ln e ,  and o t h e r s  b r i n g  about v e r y  
d i s t i n c t  s e n s o r y  d i s t u r b a n c e s  d u r i n g  l i f e ,  sometimes amounting 
t o  a t a x i c  phenomena c l o s e l y  r e s e m b l i n g  t h o s e  of  t a b e s ' .  He 
a l s o  drav;s a t t e n t i o n  t o  t h e  m ono tonous ly  un. iform c l i n i c a l  
c o u rs e  o f  t h i s  d i s e a s e .  The b e n e f i c i a l  r e s u l t s  o b t a i n e d  by 
t h e  a d m i n i s t r a t i o n  o f  a n t i s t r e p t o c o c c i c  serum a re  s t r o n g l y  
u rged  by Hunter lGJ)who e m p h a s ize s  a l s o  t h e  n e c e s s i t y  f o r  
a n t i s e p s i s  i n  t h e  t r e a t m e n t  o f  p e r n i c i o u s  anaem ia .  Adami^ 
s t a t e s  ' b a s e d  upon t h e  c l o s e  r e s e m b la n c e  be tw een  t h e  c l i n i c a l  
p i c t u r e  and p o s t  mortem a p p e a ra n c e s  i n  man and t h o s e  o f  s u r r a  
ana a o u r i n e  i n  t h e  h o r s e ,  t h e  l a t e s t  h y p o t h e s i s  i s  t h a t  we 
d e a l  w i t h  a c o n d i t i o n  o f  t r y p a n o s o m i a s i s .  The r i d a l e  has  
s t i l l  t o  be s o l v e d . '  There  i s ,  t h e r e f o r e ,  a c o n s i d e r a b l e  
mass of  p re s u m p t iv e  e v id e n c e  t h a t  i n  t h i s  d i s e a s e  we a re  
d e a l i n g /
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d e a l i n g  w i t h  an i n f e c t i v e  c o n d i t i o n  -  a c o n d i t i o n  w h ich  by 
g e n e r a l  c o n se n t  r e a c t s  a t  l e a s t  t e m p o r a r i l y  t o  a r s e n i c .  The 
c l i n i c a l  c o u rs e  o f  e x a c e r b a t i o n s  ana r e m i s s i o n s  i s  a l s o  s u g g e s t i v e  
ana i t  might a p p e a r  r e a s o n a b l e  t o  inv e s t i g a t e  t h i s  d i s e a s e  w i t h  
a v iew ,  a t  l e a s t  t o  d i s p r o v i n g  t h e  p o s s i b i l i t y  o f  a s p i r o c h a e t a l  
i n f e c t i o n  i n  c e r t a i n  c a s e s  of as ye t  unknown a e t i o l o g y .  The 
t rypanosom e  t h e o r y  p u t  fo rv /a rd  by Adami would a p p ea r  more im probable  
as t ryp an o so m a s  a re  of e x t r e m e l y  r a r e  i n c i d e n c e  i n  t h i s  c o u n t r y  and 
t h e i r  s i z e  r e n d e r s  them r e l a t i v e l y  e a s y  t o  d e t e c t .  The im pro ve -  
:ment w hich  o c c a s i o n a l l y  f o l l o w s  t h e  u se  o f  a n t i s t r e p t o c o c c i c  
serum may be ciue t e a  h e t e r o g e n e t i c  e f f e c t  -  t h e  b a c t e r i c i d a l  
p r o p e r t i e s  of h o r s e  serum a r e  w e l l  known ana t h e  s t r i k i n g  r e s u l t s  
c la im e d  by H unte r  f o r  t h i s  l i n e  o f  t r e a t m e n t  would a p p e a r  t o  
su p p o r t  t h e  t h e o r y  o f  æc i n f e c t i v e  b a s i s  f o r  t h i s  d i s e a s e .
A CASS OP NSUROSYPHIhlS CLINICALLY SIMULATING LETHARGIC 
ENCEPHALITIS IN WHICH ANTISPECIFIC TREATMENT PRODUCED A RAPID 
REMISSION OF SYMPTOMS.
Case No. 191. W.K. Aet 22 .  A dm it ted  3 l / l 2 / 2 Q  w i t h  a h i s t o r y  
of  g r a d u a l l y  i n c r e a s i n g  l e t h a r g y  o f  a few a a y s ' d u r a t i o n .  On 
a d m iss io n  t h e  p a t i e n t  was s e m i - c o m a to s e ,  he cou ld  be ro u se d  
o n ly  w i t h  d i f f i c u l t y  and t o o k  no i n t e r e s t  In  h i s  s u r r o u n d i n g s .  
Speech  was slow and monotonous and memory was d e f e c t i v e .  
R e s p i r a t i o n s  were q u i e t  and numbered 18 p e r  u i n u t e .  The p u l s e  
r a t e  was 60. Temp.lOO^F. He com p la in ed  of  i n t e n s e  f r o n t a l  
h e a d a c h e .  There was a s l i g h t  d i s c h a r g e  f ro m  t h e  r i g h t  e a r ,  but  
no p a i n a o r  t e n a e r n e s s  over  t h e  m a s to id  p r o c e s s  o r  o t h e r  s i g n  of 
a c u t e  m a s t o i d i t i s .  There  was d i s t i n c t  p a r e s i s  of t h e  r i g h t  s id e  
o f  t h e  f a c e  and t h e  to n g u e  d e v i a t e d  t o w a rd s  t e  r i g h t . The mouth 
was i n  a s e p t i c  c o n d i t i o n  ana t h e  b r e a t h  v e r y  o f f e n s i v e .  No 
r e t r a c t i o n  of t h e  neck  was n o t e d ,  ana K e r n i g ' s  s i g n  was n o t  
e l i c i t e d .  The p u p i l s  were e q u a l ,  m o d e r a t e l y  d i l a t e d  ana r e a c t e d  
t o  l i g h t .  There was no e x t e r n a l  o c u l a r  p a l s y  bu t  t h e r e  appeared  
t o  be some i n c o - o r a i n a t i o n  i n  t h e  movements o f  t h e  e y e s .  The 
g r i p  w i t h  b o t h  arms was much a i m i n i s h e d  and t h e  arm r e f l e x e s  
l o s t .  The abaom ina l  r e f l e x e s  were  a c t i v e ,  t h e  knee j e r k s  
a b s e n t ,  t h e  p l a n t a r  r e f l e x e s  f l e x o r  i n  c h a r a c t e r .  The abdomen 
was r e t r a c t e d .  No en la rg e iu en t  o f  l i v e r  o r  s p l e e n  was d e t e c t e d .  
H ear t  and lu n g s  were a p p a r e n t l y  n o r m a l .  U r i n e l -  s p e c iC l#  
g r a v i t y  1015.  No albuiuen o r  s u g a r  p r e s e n t .  F o r t y - e i g h t  hours  
a f t e r  a a m is s io n  h i s  c o n d i t i o n  was w o r s e .  The p u l s e  r a t e  had 
f a l l e n  t o  48 -  t h e r e  was no l o c a l  s i g n  of m a s to id  in v o lv e m e n t .  
Lumbar p u n c tu r e  was pe rfo rm ed  2 / l / 2 1 .  The c e r e b r o - s p i n a l  
f l u i d  was und e r  v e r y  g r e a t  i n c r e a s e  of p r e s s u r e  and came out i n  
a s t r e a m  p r o j e c t i n g  6 i n c h e s  f rom  t h e  h a n d le  of t h e  n e e d l e .
30 c . c .  of c e r e b r o - s p i n a l  f l u i d  were removed.  A n a ly s i s  
y i e l d e d  t h e  f o l l o w i n g  r e s u l t : -
The /
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The f l u i d  was c l e a r ,  c e l l  coun t  240 p e r  c .m.m. A f i l m  
o f  th e  c e n t r i f u g a l i s e d  d e p o s i t  showed l a r g e  and s m a l l  
l y m p h o c y te s .  ho po lymorphs were a e t e c t e d .  E x am in a t io n  of 
s t a i n e u  f i t a s  d iu  n o t  d e m o n s t r a t e  t h e  p r e s e n c e  o f  o rg a n i s m s .
The a l c o h o l  and Ross Jones  t e s t s  were p o s i t i v e .  The Wassermann 
r e a c t i o n  c i  t h e  c e r e b r o - s p i n a l  f l u i d  was p o s i t i v e .
C o l l o i d a l  go ld  r.; a c t  i o n : -  1 2 2 2 2 1 0 0 0 0 0  ( l u e t i c )  
Wassermann r e a c t i o n  of  th o  b lo o d  p o s i t i v e .
Im m e d ia te ly  a f t e r  lumbar  p u n c t u r e  t h e  p a t i e n t ' s  c o n d i t i o n  
im p ro ved ,  he was a b le  t o  answer q u e s t i o n s  and t h e  p u l s e  r a t e  
r o s e  t o  53 .  E x am in a t io n  Oj. t h e  f u n d i  showed b l u r r i n g  o f  tiie  
n a s a l  m arg in  of  t n e  l e f t  d i s c .  The p a t i e n t  was p l a c e d  on 
m ercu ry  and i o o i d e  i n  l a r g e  n ose s  and t h i s  p roduced  g r a d u a l  
im provement .  I n t r a v e n o u s  i n j e c t i o n s  o f  h o v a r s e n o b i l l o n  were 
t h e n  commenced ana t h e  p a t i e n t  made an u n i n t e r r u p t e d  r e c o v e r y .
The p a r e s i s  of r i g i r t  f a c i a l  n e rv e  p e r s i s t e d .
As r e g a r d s  a c u t e  m y e l i t i s  t h e  a e t i o l o g y  o f  s u c h  c a s e s  
as have been  e n c o u n te r e d  i n  t h i s  i n v e s t i g a t i o n  i s  by no means 
c l e a r ;  t h e  f o l l o w i n g  c a s e  w i l l  s e r v e  as  an e x a m p le : -
Case 6 8 . W.G. Aet 4 2 .  A..m i t  t e d  i i / 5 / 2 0  c o m p la in in g  of
l o s s  o f  power of b o th  l e g s  o f  one w e e k ' s  d u r a t i o n .  There 
was no p r e c e d i n g  h i s t o r y  oi' a c u te  i l l n e s s ,  i n j u r y  o r  e x p o s u r e .
The p a t i e n t ' s  p r e v i o u s  h e a l t h  was good and t h e r e  was no h i s t o r y  
of s p e c i f i c  i n f e c t i o n .  On a a m is s io n  t h e r e  was p a r a l y s i s  o f  
b o t h  l e g s  w i t h  com ple te  a n a e s t h e s i a .  The knee  j e r k s  and 
p l a n t a r  r e f l e x e s  were a b s e n t  and b l a d d e r  and bowel c o n t r o l  were 
l o s t . ,  i . e .  t h e  c l i n i c a l  p i c t u r e  was one of  a com ple te  t ransve*  se 
m y e l i t i s  o f  suaden  o n s e t .
The Wassermann r e a c t i o n  o f  t h e  b l o o a  was n e g a t i v e .
CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  + 4 - 4 . C e l l  
count  5 p e r  c.m.m.
Wasse rman n r e a c t i o  n C . S. F . ne g a t  i  v e .
C o l l o i d a l  go ld  r e a c t i o n : -  0 1 4 4 1 0  0 0 0  0 0 .
TREATMENT:- 6 i n j e c t i o n s  o f  0 .4 5  gm. h o v a r s e n o b i l l o n ,
Lier Cur y and p o t a s s i u m  i o a i d e .
RESULT:- B la ü u e r  and bowel c o n t r o l  were  c o m p l e t e ly  r e g a in e d  
ana motor and s e n s o r y  f u n c t i o n  had p a r t i a l l y  r e t u r n e d  when 
t h e  p a t i e n t  was i r r e g u l a r l y  d i s c h a r g e d  ( 2 4 / 8 /2 0 )  b e f o r e  
t r e a t m e n t  was c o m p le te d .
DOi^ /LTEhT : - /
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COMMENT:- The e a r l y  l o s s  of* r e f l e x e s  i n  t h i s  c a s e ,  th o u g h  
d i f f i c u l t  t o  e x p l a i n  t h e o r e t i c a l l y ,  a c c o r d s  w i t h  o b s e r v a t i o n s  
made e x t e n s i v e l y  d u r i n g  t h e  w a r ,  v i z .  t h a t  im m e d ia te ly  
f o l l o w i n g  on a s p i n a l  wound t h e  r e f l e x e s  d i s a p p e a r  -  a 
phenomenon p re su m ab ly  due t o  sh o c k .  The a e t i o l o g y  of  su c h  
c a s e s  woulu ap p ea r  t o  be q u i t e  unknown and i n  t h e  p r e s e n t  
s t a t e  Ox' o u r  knowledge t h e  use o f  t h e  t e rm  i d i o p a t h i c  i s  
j u s t i f i a b l e .  I t  i s  open t o  q u e s t i o n  w h e th e r  i n  t h i s  c ase  
t h e  t r e a t m e n t  had any e f f e c t  on t h e  c o n a i t i o n  a s  t n e  r e c o v e r y  
may have been s p o n t a n e o u s .  I t  i s  s u r p r i s i n g  t h a t  i n  s u c h  an 
a c u te  in v o lv em en t  of  t h e  c e n t r a l  n e rv o u s  sys tem  t h e  c e l l  count  
o f  th e  c e r e b r o - s p i n a l  f l u i d  sh o u ld  be n o r m a l .  A c ase  has  
a l r e a d y  been  d e s c r i b e u l ' ^ )  i n  w hich  t n e  o n se t  was s i m i l a r  t o  
t h a t  above r e c o r d e d ,  and in  w hich  a r a p i d l y  a s c e n d in g  p a r a l y s i s  
d e v e lop ed  f o l lo w e d  by suduen s p o n ta n e o u s  a r r e s t  and u l t i m a t e  
r e c o v e r y .  A p re s u m p t iv e  u i a g n o s i s  of a c u te  i n f e c t i v e  
a s c e n d in g  m y e l i t i s  was maue anu r e c e i v e u  t h e  a p p r o v a l  of 
S i r  Humphrey R o l l e s t o n .  Such c a s e s  c l i n i c a l l y  r e sem b le  
L a n d r y ' s  p a r a l y s i s (7%) t h o u g h  on r e a d i n g  h i s  o r i g i n a l  p a p e r ,  
w r i t t e n  in  1859, one c a n n o t  but  co nc lu d e  t h a t  t h e  group 
c o m p r i se s  v a r i o u s  c o n d i t i o n s  w h ich  t h e  a p p l i c a t i o n  of  modern 
s e r o l o g i c a l  methods would s e r v e  t o  d i f f e r e n t i a t e .
A CASE OF AimREXIA NERVOSA WITH A NEGATIVE WASSERAANh REACTION 
I^  THE BLOOD AND POSITIVE WASSERMANN AND COLLOIDAL GOLD 
REACTIONS IN THE CEREBRO-SPINAL FLUID.
Case N o .13. Mrs .C.  3 / b / 2 0 .  On a d m iss io n  t h i s  p a t i e n t  
p r e s e n t e d  an ex treme d e g r e e  of  w a s t i n g  of t h e  e n t i r e  
m u s c u la r  sy s te m .  She gave a h i s t o r y  of  onse t  2^ y e a r s  
b e f o r e  s i n c e  when t h e  e m à a i a t i o n  had been  s lo w ly  p r o g r e s s i v e .  
Tiiree c h i l a r e n  d i e d  i n  i n f a n c y  -  two were s t i l l - b o r n .  There 
was no h i s t o r y  o f  u i p h t h e r i a .  H ear t  ana lu n g s  were n o r m a l .
No abn o i t / . a l i t  y d e t e c t e d  i n  aba omen -  s u p e r f i c i a l  abdom inal  
r e f l e x e s  a b s e n t .  A l l  r e n u o n  r e f l e x e s  n o r m a l .  P l a n t a r
r e f l e x e s  f l e x o r .  No s p e c i f i c  i n v o l v e m e n t . No a b n o r m a l i t y
d e t e c t e d  i n  s e n s o r y  n e u r o n e .  P u p i l s  n o r m a l .  Fund i  no rm al .  
P a t i e n t  was a p h o n ic .  L a ry n g o s c o p ic  e x a m in a t io n  showed t h a t  
v o c a l  ch o rd s  were normal  and t h e  a p h o n ia  f u n c t i o n a l .
BLOOD:- E r y t h r o c y t e s  5 , 9 0 0 , 0 0 0 .  H b . 8 5 / .
A l l  m usc les  r e a c t e d  n o r m a l ly  t o  f a r a d i s m .  No r e a c t i o n  of 
d e g e n e r a t i o n .  The u r i n e  v/as ' d e f e c t i v e  i n  n i t r o g e n  t o  
an e x t r a o r d i n a r y  d e g re e  ana  c r e a t i n  was i n  e x c e s s '  ( P r o f . E .
C a t h e a r t . )
Wassermann r e a c t i o n  o f  b lo o d  n e g a t i v e .
CEREBRO /
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CEREBRO-SPINAL FLUID:- C l e a r .  P r e s s u r e  n o r m a l .  C e l l  count  14. 
Small  ly m p h o c y te s . P r o t e i n  t e s t s  n e g a t i v e .
Wassermann r e a c t i o n  C .S .F .  p o s i t i v e .
C o l l o i d a l  go la  r e a c t i o n : -  3 5 4 2 2 1 0  0 0 0 0 . '
C OID'ENT : -  3t w i l l  be n o t e a  t h a t  i n  t h i s  c a s e  t h e  p o s i t i v e  
Wassermann r e a c t i o n  i n  t h e  c e r e b r o - s p i n a l  f l u i d  was s u p p o r t e d  
by a l u e t i c  c o l l o i d a l  g o ld  r e a c t i o n  and p l e o c y t o s i s .
On rev ie w in g ,  t h e  c a s e s  i n v e s t i g a t e d  i n  t h e  c o u rs e  o f  t h i s  
r e s e a r c h ,  one can no t  f a i l  t o  be im p r e s s e d  by t h e  n e c e s s i t y  f o r  
t h e  s e r o l o g i c a l  i n v e s t i g a t i o n  o f  b lo o d  and c e r e b r o - s p i n a l  f l u i d  
i n  a l l  c a s e s  o f  n e rv o u s  d i s e a s e  and i n  s u c h  i n v e s t i g a t i o n  t h e  
t e s t  w hich  would a p p e a r  t o  be  o f  t h e  most v a l u e  t o  t h e  c l i n i c i a n  
i s  t h e  Wassermann r e a c t i o n .  The r o u t i n e  a p p l i c a t i o n  o f  t h i s  
t e s t  r e v e a l s  t h e  v e r y  l a r g e  p a r t  p l a y e d  by s y p h i l i s  i n  t h e  
p r o d u c t i o n  of  n e r v o u s  d i s e a s e  and t h e  s t u d y  o f  i n d i v i d u a l  
c a s e s  r e c o r d e d  i n  t h e  p r e c e d i n g  pag es  w i l l  s e r v e  as  examples 
o f  t h e  p r o t e a n  m a n i f e s t a t i o n s  of  t h e  r a v a g e s  of  t h e  s p i r o c h a e t a  
p a l l i d a .
I t  i s  d e s i r e d  t o  em phas ize  t h a t  no Wassermann r e a c t i o n  has 
been  o b t a i n e d  w h ic h ,  i n  t h e  l i g h t  of  t h e  c o - e x i s t i n g  c e r e b r o ­
s p i n a l  f l u i d  p i c t u r e  and o t h e r  c l i n i c a l  and t h e r a p e u t i c a l  e v id e n c e ,  
c o u ld  be r e g a r d e d  a s  anom alous .  The v a lu e  oi' t h e  s o - c a l l e d  
p r o v o c a t i v e  a c t i o n  o f  N e o - s a l v a r s a n  i n  i n d u c i n g  a p o s i t i v e  
Wassermann r e a c t i o n  i n  c a s e s  o f  l a t e n t  s y p h i l i s  i n  which  t h e  
r e a c t i o n  had p r e v i o u s l y  been  n e g a t i v e ,  would a p p e a r  t o  be v e r y  
d o u b t f u l  th o u g h  o c c a s i o n a l l y  c a s e s  on t h e  b o r d e r  l i n e  be tw een  
•n e g a t iv e* /
(118)
* n e g a t iv e *  and ' p o s i t i v e *  may be e n c o u n te r e d  and s u c h  c a s e s
might  e r r o n e o u s l y  a p p e a r  t o  s u p p o r t  t h e  p r o v o c a t i v e  t h e o r y .
(73)The s t a t e m e n t  has  r e c e n t l y  been made by S t r i c k l e r  
and h i s  c o -w o rk e rs  t h a t  t h e  r o u t i n e  a d m i n i s t r a t i o n  o f  
n e o - s a l v a r s a n  t o  n o n - s y p h i l i t i c  p a t i e n t s  w i l l  in d u c e  a 
p o s i t i v e  r e s u l t  t o  t h e  Wassermann t e s t .  T h e i r  o b s e r v a t i o n s  
were made on a s e r i e s  of 24 c a s e s  of s k i n  d i s e a s e s  i n  which  the re  
was no h i s t o r y  of  s y p h i l i t i c  i n f e c t i o n  and i n  w h ich  p r i o r  t o  
t r e a t m e n t  t h e  Wassermann r e a c t i o n  was n e g a t i v e .  They s t a t e  
t h a t  i n  6 6 /  of t h e s e  c a s e s  u n d e r  S a l v a r s a n  t r e a t m e n t  a 
p o s i t i v e  Wassermann r e a c t i o n  was o b t a i n e d .
The r e s u l t s  o b t a i n e d  i n  t h i s  r e s e a r c h  do n o t  s u p p o r t  
t h e s e  o b s e r v a t i o n s  f o r  i n  no c a s e  o f  n o n - s y p h i l i t i c  d i s e a s e  
has  a p o s i t i v e  Wassermann r e a c t i o n  d e v e lo p e d  d u r i n g  S a l v a r s a n  
t r e a t m e n t .  As r e g a r d s  t h e  c o l l o i a a l  g o la  t e s t ,  t h e r e  i s  
l i t t l e  known as  t o  t h e  r e a l  n a t u r e  o f  t h e  r e a c t i o n .  From 
a c o n s i d e r a t i o n  of  t h e  r e s u l t s  o f  t h i s  r e s e a r c h  i t  would 
a p p ea r  t h a t  t h e  c o l l o i d a l  g o ld  r e a c t i o n  has  no d e f i n i t e  
r e l a t i o n s h i p  t o  t h e  Wassermann r e a c t i o n ,  t h a t  i t  i s  no t  
s p e c i f i c  i n  t h e  s e n se  t h a t  t h e  Wassermann r e a c t i o n  i s  
s p e c i f i c ,  th o u g h  l i k e  t h e  Wassermann r e a c t i o n  i t  would ap p ea r  
t o  depend on some q u a l i t y  o f  t h e  g l o b u l i n  f r a c t i o n .  The 
o p in io n  h a s ,  how ever ,  been  formed t h a t  t h e  t e s t  i s  o f  
undoub ted  v a lu e  t o  t h e  c l i n i c i a n  as  i t  would seem t o  i n d i c a t e  
t h e  f i r s t  d e f i n i t e  inv o lvem en t  of  t h e  c e n t r a l  n e rv o u s  sy s tem  
i n /
(119)
i n  o r g a n ic  d i s e a s e s  and i t  i s  e s p e c i a l l y  hoped t h a t  we may 
h a v e ,  i n  th e  c o l l o i d a l  g o ld  r e a c t i o n ,  a methou f o r  d i f f e r e n t i a t i n g  
be tw een  e a r l y  d i s s e m i n a t e d  s c l e r o s i s  ana f u n c t i o n a l  d i s e a s e s  of 
t h e  n e rv o u s  s y s te m .  The r e s u l t s  o b t a i n e d  have been  r e f e r r e d  
t o  i n  d e t a i l  b u t  a t t e n t i o n  i s  drawn t o  t h e  f a c t  t h a t  t h e  r e a c t i o n  
i s  as  c o n s t a n t l y  p o s i t i v e  i n  d i s s e m i n a t e d  s c l e r o s i s  as  i n  
s y p h i l i s  and t h a t  a ’p a r e t i c *  cu rve  may be e n c o u n te r e d  i n  
t h e  fo rm e r  d i s e a s e  -  Such a curve  i s  s t i l l  s t a t e d  i n  c u r r e n t  
l i t e r a t u r e  t o  be pathognom onic  of  g e n e r a l  p a r a l y s i s  of t h e  i n s a n e .  
SUMI'/iARY:-(l)The c e r e b r o - s p i n a l  f l u i d  p i c t u r e  i n  d i s s e m i n a t e d
s c l e r o s i s  i s  as f o l l o w s : -  A no rm al  c e l l  c o u n t ,  a 
n e g a t i v e  Wassermann r e a c t i o n ,  a l u e t i c  or p a r e t i c  
r e a c t i o n  t o  c o l l o i d a l  g o ld  and,  i n  most c a s e s  (35 / )  
a no rm al  p r o t e i n  c o n t e n t .
(2) The absence  o f  a p o s i t i v e  Wassermann r e a c t i o n  i n  
t h e  g r e a t  m a j o r i t y  o f  c a s e s ,  and t h e  absence  of  
p l e o c y t o s i s  a r e  i n  a c c o rd a n c e  w i t h  t h e  view t h a t  
t h i s  d i s e a s e  i s  n o t  o f  s y p h i l i t i c  o r i g i n .
(3) On t h e  s u p p o s i t i o n  t h a t  t h e  o r i g i n  might  be 
s p i r o c h a e t a l ,  t r e a t m e n t  was c a r r i e d  out  by 
s p i r o c h a e t i c i d a l  d r u g s .  I n  p r a c t i c a l l y  e v e r y  
c a s e  u n d e r  t r e a t m e n t  m o d i f i c a t i o n s  to w a rd s  a 
n e g a t i v e  r e s u l t  o f  t h e  c o l l o i d a l  go ld  r e a c t i o n  
were n o t e d .  As r e g a r d s  c l i n i c a l  e f f e c t  of  
s u c h /
(120)
su ch  t r e a t m e n t ,  t h o u g h  no marked improvement 
r e s u l t e d  i n  advanced  c a s e s  of t l i e  d i s e a s e  
p r o lo n g e d  t r e a t m e n t  p rod u ced  a m e l i o r a t i o n  of 
e a r l y  c a s e s  and i n  some i n s t a n c e s  t h e  r e s u l t s  
were marked.
(4) With  r e f e r e n c e  t o  e a r l y  d i a g n o s i s  em phasis  i s  l a i d  on
a h i s t o r y  o f  t r a n s i e n t  d i p l o p i a ,  p r e c i p i t a n c y  of 
m i c t u r i t i o n ,  n o c t u r n a l  s e m in a l  e m i s s io n s  and a l s o  
on t h e  d e t e c t i o n  of  s l i g h t  r e t r o - b u l b a r  n e u r i t i s ,  
l o s s  o f  t h e  abdom inal  r e f l e x  and on t h e  c e r e b r o ­
s p i n a l  f l u i d  p i c t u r e .
(5) I t  would a p p e a r  t h a t  t h e r e  i s  c l i n i c a l  and s e r o l o g i c a l
e v id e n c e  t o  j u s t i f y  e n e r g e t i c  a n t i - s p e c i f i c  t r e a t m e n t
o f  c a s e s  o f  n e u r o - s y p h i l i s  a t  e v e ry  s t a g e  o f  t h e
i n f e c t i o n .
CONCLUSION:
The p r e s e n t  n o m e n c la tu r e  of n e rv o u s  d i s e a s e s ,  depend ing  
as i t  does  l a r g e l y  on an a n a t o m i c a l  b a s i s ,  i s  u n s a t i s f a c t o r y  
and a c l a s s i f i c a t i o n  on a e t i o l o g i c a l  l i n e s  would c l e a r  up 
much of t h e  e x i s t i n g  c o n f u s i o n .
I t  i s  hoped t h a t  a s  a r e s u l t  o f  t h i s  i n v e s t i g a t i o n ,  
e a r l y  d i a g n o s i s  and prompt and p ro l o n g e d  t r e a t m e n t  may 
a r r e s t  t h e  f u r t h e r  p r o g r e s s  o f  c a s e s  o f  d i s s e m i n a t e d  s c l e r o s i s .
oOo-
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